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J g-al-J - 




j 


:b\sJi\ 


qjjjjjH <—u£jj :01 jU jjlaJI 4 luri'i tl 


AjjIjJ ljL>Jla3| £_\ a u Vu Ait 

ARNm -51 J jj ^j^aJI £jaj3l J!Xa ^Lj si Jl J j - 

.ADN -S' c>"' s ^' 

I^I.xjjVujjVI A,j3.aC. CAjAaJ AJjuAjoN I ^j^alAtJl - 

(ADN J} j^ (J^ ^JljJ CALgJx-g3I) Ajj Jl * 

. j'j^jh 3 ARN * 

.ARN k_J J J aLlIaII caIajj jjKill j-G J J 4 * 

.ATP aSIL * 

;^-KtiVnuVI ja.l^G 
;^Jbj ja.l^G CA!>Ijj ^LuilLuaVI AjIac. 

; j^UalVI Ala.^G - 

aJI jL ^jSjj Ajjj-AI Ja±j j' jjJjJ ARN J 
A,jna.jjAjl Jaj| jjI jJjuj^j Aju ADN jL»L» J 

AC.1Jl £jljj Sj Jj ^aJ jl^l '^} 6 JjjVI AC.1Jl Jjjl jJJ 
JaJ^j (A ~s jolVijolAI aLoLJI) ADN ^-AuoLuj (^A^l ^JC. 
C" na <ARN j* aJjuAuj c . \f\ J3 J Alai Jl caIajjJ^ lll 
(JaI£j i. ujj^ ADN eAlAiiJ£j <JjILg ARN caIajjJ£ j ^jJaJ 

.Ajj^jVI Ac. IJ3I 
;a 31 IVniNI Ala.^G - 

S*l J ajj Jl J J Jc. jl jJjj ARN ^ J 
Jj ARN eAj J£j Jjj ADN Is J J^ ca JJJI 
AJlkl^l J) J> ADN -15 3 Wm »u> 5 t aIoAJI J JJ 

.ARN J J 
; Jj3l A,Uj^ - 

(Jl ARNm AJUaloa' ^AaJj ajjj-AI aj J Jl ^j jiVI cJ^ 
.ADN J'^Tn jli-uj ^jjjVI ADN dF 

.18(J^a (4) AjJ ;^UjjVujjVI A,Jc. CAjAa. (J-k^alij - 

;aJsl^.!A-q - 

J] ^LuilLuNI Jaj JVI (j-a AjiUjS^C r jilli _ 

.^.Ij (jl ^ ARNm AjUj j^ s^c. ^cjuoj ^lij I^Sa j aAjI^j 

.ARNm 3' cs-5' 5' ^4^3' c> uj^ ^UjI - 

Lmj t ARNm ^AuoLuj ^L^jI (Jjo^c. jjis aAxjjVujj^II aAuoLuJI - 
.ARNm oIajI (JjAj ^ jj^S a^ ailLaudl jjc. aJUjoLuJI 
;^-UjjVujjVI j-^jjl ^ju ARNm -51 
^ I^jI jS^U (ADN) S' jilt Cljljqjq^ l^Ijjj^ 3I jiAJj ■ 

.(exons) <5'^5' ^5ai3lj (introns) <5'^5' ^J^l 
j^Ja aJ ARNm cJAjujjj S^jjuAjlo xtiVuuVI A*_j ■ 

JJC. ^-LaJ Aib ^Jaa (j* jj^A (^1 (CIjI^jj jjKill J^c>) Adjj-dl 

.( c ^u!lla t^jjali jjo) ^jl ARNm cr^J ^5' J 

^Jaa3l JaJ^)j AJWl ^jJaa3l i Q ^ Sl^3l ^jlLawi ^ 5 -lc- ^aJJ ■ 

cJaj^)5'j l <i,k'I ciiL^jjj| jj^ja jc. ^5jV' ARNm -55 aJ'^ 5' 
w Jag a AJta ^Jaa j-o jjiLj VjJa ^-aal ^jJalj ARNm 

.u^ jjj jjj Jl ^jjjj JjJI Jl J%3 
.ARNm ajLxII (^g^ujd ■ 
aXuoLujj A^juaJOjua-dl ADN aXuoLuj jdJ ^Jj jjl jj^kg*l3l Aj^Skll - 

.190^ (7) ^j3l ;^uJaU ARNm 

*A - 

^g^a (SI Jl CjUj J U!XaJl Ale. Aa. jJ V ARNm SjAUa - 

.Jaia Si Jl ClAJia lj!XaI3 S Jo 
A-Loj aJIa Jaa Jb <jjj-o 3I &\jal ^-ixa Si Jl CIjUjIaj Ale. - 

.^jaU ARNm s J J 


dil—L-UJJ^_- 4 j 1 _J JAj 

CljL<iJx-aS3 AXolaJl Ajj jjl Jb JjI^jJI (AjLqJ x-dl A-olc-A - 

.ADN -5' J* j si Jl J SAal jJI Jl jj3I 

Ajj ja. J£A (Jc* AjjI^)^5I AjLoJ x-o3l jj^S - 

.caIajj J£a 3I j-o AAa^ JIjj jc. SjUc. ajj^JIj tADN -5' 

JljJ CALgJx-g 3I jc. Ajj Jl j 7 nxj jA Jl^j^JI ^nxS3l - 
( Jc. AJl3 (^JbUa3l Ja-ol3l ^)Ak-a-<a (^^51 AAa^G jjjj^)j jSjA 

.(AjjjJax3l Ja3l i JjjaJl) AjUJoug c. <allax> 

QjjjjJt ujjSjj ji4 

lSj^ cA- ^ OH- 
tA) j-G Jl Jl A-G Jx-g 3I J\iHl j-G jj - 

Ja-GaJl ^C-Aj AjjJI JaL^a.VI j-<i ^jl 5a^ g! t jjJj^JI ljjSjj 

.(ARNm) l^jA 1 
; jjjjjJI c. J J J ARN j£ Aa^dtJI jjjj AjjJj - 
.13o^ (3) ^j5l J jAHj + AjjJI 
Jl si Jl j^ Jil^JI a^g Jx>dl Jiij ARNm j' a£ j Aj^aii ~ 

■ 14oa (4) 

:ARNm -M ^4-A^' J& S 

;Jia JjJlj aJ 3I AJbUVI ^jI J c. Ujoa. Jilc. c_ijxll3l ^aj 

; J£JI AJbUyi - 

; Jc. 0 jjjj NaOH cJdoxXajlj Jle. Sjl^)a. J-jA J J 
; Jb JjjjVl Ac. IJ3I j-G ^Ijl 4 * 

.uOAh (C) - (U) - :(a4^) - 

,oA (A) - oy'jc. (G) - :(Sia.lj Aik.) ajIijjjj ^'ja - 
.C5H10O5 ja ts-uiki. j^> * 

.H3P04 * 

.I4u~ (5)ALSjil:ARNm41^1 IaUVI - 

• JjjJI aaLg^I - 

; Jc. 0 Hjj ARNase ^ J j* J^ J ca J jjl JLxxIuAj j 

Jjuj ^g Jj Juj Jl (Ja^a. JaLujI J <Jj-gjj ;CA!ajj J£d3l * 
;^l J 4 AaA SAC.ISJI ^ J L_Luoa.j cAjJjjl SAc.ta ^-g 

. jjAjjjJ - . jjAjJjo - . jjjjljC. - . jjjJjAl - 

.caIajj J£a 3I j-G jila AAc. JaUjjl J (JXgjj ;Ajj jjKl AAxIg * 
. JIJjl SAC-IS ^-G JJ44J (JJ ;eAlAjj J£j * 

,15u^ ( 6 ) J ;ARNm -55 J Jjl aaUVI J J - 

:ARN <A? - 

A.5a.n^G CAlAjjjj^ill j-G SAa.lj aLuoLuj j-G j^Jjj 

c^' JijV' Sajji J£a 33 jjjjJI Jjuj j aj JILujJ JujI Jajlj^j 
5 V A ^ all ^1 Jl Jl Sajj Jiil3 jJuj Jl Ja-aa. ^-g 3' A g all 
.3' Aj J31j 5" Aj J31j Lg jA aLuoLuJI I Ajj JIj3Uj 

,15(J^ ( 7 ) Ajjjj3l ;ARN J kA^'A jjjj'^^I JaLjjl JJa - 

:ARNj ADN J J*5I - 


ARN 

DNA 


AluLii jfA jjlA 

jjjAA jALulLj , jo AjIA 

ua 

Jj^ls 

oaj ^ 4 

jSJI 

i cX J Us^ t jjjLjiil i- Ajj j Hi! 

C i (jjAyUj! 

LyJJl jsijiS 

' JUJb * 1 ^^ 

AalALi^ A?) iii£ SIjAj! 

jJjI 


. 160 ^ (1) j5l :ARNj ADN J- 













































































:ARNt 21 - 

CCau ^jl J (JfLuu CaUS L_fllSj tlllCUjlKlti jA AXuaLuJ j -0 jj£u 

;LoA jujuuJ jJxS^A jAjJaUj 
■ Ls> U'^' (j^nA^kSl Jabjb ^ajujJ ;^- 1 loV 1 JaAaJl C *\\\\\ £S^a * 

.ARNm J s Jal Jl Jo ;ScLjabl s jol Jl ^Sja * 

21 ( 6 ) ^iujl : ARNt -S 4 joI JSI Jbl - 

•AuiaVI JaUaVl InUMil - 
J*Cu Aj (j-abSl ARNt -? jjtft JaJj J JLoU 

; JbSI <Jaljbl c t u*i^ ^lij ATP JJ £-<* ^gO J ^aJ jl 

Aj^aUJl tUlinSl ££Ija Jo Jia^I JaAaJlj ARNt <■** S \T\ \ - 

jjll ^y^\ ^A U^j 

cAj (ARNt cA*^- ‘fA a) - 2 *- 2 l J^-A- 

.ARNt-S'j"A^^' AATP-S 1 

.<*0^' jjA j ‘A ^ 1 A>° ARNt JA - 

280*^ ( 8 ) AjLjJI ‘^Jia^I (J^a^SI Iniuin (Jal^A- 


A A -Vjl t| 

bb ^1 (c-jI^jjjjKj 2 ^bj^) ARNm ^*-S ^ ■ 

^IaVujjIj ij^g-S' iS jbja-Q ^c. ^A-m^' (jA ^^.1 4-Snlj^i 

# Ajj'a^' S^ajub' (jjjj-bi 
SAbl ;A-k-saLk S^)LudJ AjjIjjSI bo^lx-bl ^cjuali ■ 

^oljbl j-o Uj^b ^gi AjjIjjSI SjijatSl S^a.j (JIaSjj cAjjIjjSI 
. jjjj^)b! ^3 j ^ -0 ^ 5 Ip) (jA»x>^kS ^SlxxlI Sj-b^)3l ^gOli 

Jl Ajjjjl ^oljS cj^p.1 4 -J A-Sbbl Ajj^iSl AJtiSl (J^pj ■ 
AiibJl c_Laia. A-iibol ^ab^a.V Ab£ 20 —S A.Vb^a A-UJJj^)J Ajb 

A B = C -> 4 3 = 64 :A^S' 

.Ajjjj^l ^oljbl J^o (Jibj A - 

/ajJjSI J ^ol JSI .no p _ 

< C 1 jI j-b Jl ^1 ^j! J^o (2 - 
dal a\*\ J^o j-a J^l (64) "btill CjI a\*\ J^o jj^J ■ 

(^1 L-flj|Jjll A-ii^aLk JjpJ Jo (J^j Ibb J (20) ^bS' 

#( Jj-qVI (j-bx^aJ' AbS Jbi jl Clil Jo J dAxJ j^J 

54 jA sjJ 51 JbS' l!j^ a 

J^j AUG J^-SaJ^t SJo J U jjj| A-m^l (JabxaV JjuIj 

Jaoa Jb V Ju jj^ <*— 1 i'Jaj 3 *^? k - 3 b^ 4 jjjJ uaIS 

.cjaJl cj! jl j j UGA^UAG^UAA : J jj 

.200-^ (1) ^bjjjl ;A-i)ljJI fijjudll (J- 
J ^alS JSI A^pIlSl JjqflJ Ajj JJl 6 JjuoSI j^-o^) tbs J ■ 

. 210 ^ (2) A>jS' A Nirenberg A^*S' 

: Anagene jj A*^-' - 

;A-Lo t V^SI ^ J»1 0 ^b^)j jA 
Clip. (A-llpl (JaLoal jl ColJ) dlbubllSl ApSlx-oj JajO - 

ADN 6 ARN Jjj J ciiboJ*bl (Jjbi j ^Jjjbl ^ojoij 
JCC mSl A-SjubjudSl J AjnAfl JaboaVl ^b J 

A^llbo Clib^j^-o ju jl Aj^j^aSI (^)jaiiS CljbuluSl Aj^)ILoj ^-ojuoJ - 
Aillbo ClAub j-o Clibjj-oS J^> jl JbSl S 

. tly^J^yS' LS^ Sa JJjSjJ cllljilall ^ - 

CaajUI 

:l?Sj^S' cA u^jj^S' jk - 

(^ajjlS^JI) ^ajj^UJl CCxIa Jjuoa (Jo <-<pjSI A.jbo Jj - 
JbtiSl A-iSjiJI A^jjudll ^4 ^>/>u jl Jj : JI (J j j£j (^cll 

l^jjjuJI CCxlLo tbu^pj - 

ARNm j* Calj ^.(^Jpj CllLojjjUJl j-o CCO Jatlijl (JIaJ - 

CCo cl j UK J cA-jCuu A-SjuAjuj ^bb cS^ f ■ Jj bip 

Aje-lx-abl jUj^iSl A_lK did j A In n^jl CliUj jju Jl 
; juj^JI l_iK J J AiadoSI ARN -S' -bUii - 
• J aJIcuSI ARN J -Sabcl Aj!)b jiijj_i3l l iKJ J Jkcu - 
Ujj^jS' ARNr * . JUS! ARNt * . JW' ARNm * 
,25o^ (3) ^jSI : ARN 2 ^S^ll p 1 jiVl - 

jjjuJI Uib A-i 1 j - 

;Aj Jl (jjluiA Jo j^l£.uiu juCaj Cliaj jA jju Jl j Ju 
jjojjj Clibuj^JI (j a p J 3 1 j-° UJ ^ 3 J biaj * 

S-*a ARNt -SaljjjV lSj^j ‘(23S.5S) ARNr l> 

s AjcuuSI aIjuoLuoSI ^ j jJ Jl Jo (_£ Jb LK p j-o jAja 

Cjbuj^JI jA p J 21 j^ UJ ^ 3 11/1 fiCaj c**i^*i * 

ARNm 21 llii jV ^ 4 j jjj t(16S) ARNr j 

.ARNm 2' ji. Jc. jjjjjll Jiiij jjU 

.26(J-^ ( 5 + 4 ) <c buJl jjjuJI Aujj tub Ja - 

;AAa jSI tujCa <Ja.l^)A Y 
iipUaiVI <kj- - 

£jJajU J 6(^ JX.^W SCajit Cbu Jo ARNm + +J - 
p ^SJ! J jujuJI jJVI JaA^Sb (j-fllaJt ARNt 
AUG JbiVI sJlj Jo ARNt -SI JS Jjj ^jjjjj Jl 
.ScU^aSI s>1 Jl JjL jo ARNm -S' J 

(j^UajVl .vU.a (JKCujS jKSI SCaJI CllaJ Jau J - 

A £*j2\ J Jbll JJ/I jaA^Jb (j-aUJ! ARNt £jj - 
aJojIJ l jjjbii Jj tARNm -IS Aubll SJlJl Jj ^aj jju J3 

jbSlJ (JjV' jlCaAaJl ju AjAiLuSI 
JUab^l AlajA - 

J' be j ‘ARNm -S' J& sJlj JeLu ^jjjjj Jl Jib - 
tP ^SjaSI jo j JuaVl AuJa^a. jo JjV' ARNt -S' Jbaall 
A £*j2\ j eujl JbS JUJI jbl ARNt ^ja jJbj 
Cj^ ARNt JbluV ^jb A £+JI P £*j2\ ^j 

jjj Aj^lmj aJojI^) (J^julua d 2 b ^ \}a\ 

CIjI jJaaJ! (Jj^ '^Sa j tjjLuJl ^jlmSl ^Ujj diSbSl 

SjJn'N (JS 1 (jA^^ ^I^LoJ AjAiLuSI aIjuoLuoSI (J-JaJjaiJj 

;AjI^_ 13I Ai^k^o - 

.ARNm -" A l -A£S' i'>'j l?A A! AjA' Ay - 
j±kV' ARNt -S' (J^Vnj bSbblcJl A-j^jImll AijuaLuaSl Jx^aVn - 

^ jj cb^jJaxJ jo jjjj^)3l CllaJ 

e Aj^limSl A_SjoiSjuiSI j-a ^ jjjjjb^S'^ (JjV' 

.l£A^“ A-jAjjj A_SjuiSjuj (J£jjjjj a^jj^Sl JLlx-j jl j^jj^)lS j^AJ - 
29o^> (9) ^jS<qo cj - 

;AjjS jj ^Ixj jjjj^Sl j-u^^ / 
^gi ^a .1 Jjj (^ill j jJj-tS' jlLua-o ^glo jjjJ^)iS' L . SJ^ ji - 

USjJ^Jl A^ 1 JUdll J t ^s \ /\ ^ \\ 

0 jJajj jJl ^g-aJjO jl^p. ^gJl AjIUSjI Cj^yL^aJj^. (JjJoij (JSjjj - 
# Cj!yL^aj^p. ^gi CjLIijjjjSI fibb c. <ajS» 1 j jj jkjj c. <nu«n*i ajjj 
# AJ aLuajj Al«aO jl^jG ^gil jjj^^)JtS' lS^Ij dl^b-saJ^pJl ” 

*A - 

^LoliLujV' (Jj 3 lAii jl A-aa .jfil j^AJ - 

.(fijjaitl* ARNm (J^bj + LSJJ^ ^i^lo L_jbo) 

^gi Cljj^aJI jiSIj ^-bjjVujj^U j^-aJ V S'^lS' Cljl.jqjq^ Sic. - 

.(cAs' ARNm ^^to ^j^j) ^.'j jl^» 


oj~o~>- -JL*H BAC 2016 ^ l~j£j .01 sjl^-^JI 
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4 


jjjLj - 


JlqJA 4-j^I 3 




•jkJi\ .cjjjjjJ! AJJajj ;fi? Sj^jU ZJjx^J! aJm^J) 


<jjj jjll AJLii jj Ajjj Ai^UJl 

AAc. filial ^1 Ajju Ail injjfll Ajc.1jAJI A_mll ^itial ^jj - 
Jg n5jj AlalAll AjnaVt (j^aLaaVl L_mjjj £^jjj 

;Aj nx>Vl (j^aLoaVl c_1jjju 

tAjLmjjJJ a-lujLujVI Amlmll SAajll JiLA Alajm AjUj ja - 

;jj) ja ^Jl A-moLa A-jjAaC. A_Aj£j-g ^Aj 

A qj lajj (NH 2 ) A j\) 4 A q j h j j-a jj£m ;Aj ulj ^ ja * 

gA' (Ca)^j j£j* ojtjfc »jA u.A‘-^ (COOH) 

.Ami*Vl (jAaLaaVl Aic. Ajajd jAj c(p[) lAa-jl J^-on 

aJ jajj jAa Ajnta A-LuaLuj ^3 <J!LAj ; jACLg ^ ja * 

P jaY ^ ibO) (jiaA^ j-Q Ajj£ jj C_fillaJj t(R) 
;A,j n^Yl (jAaLaaYl <- gju^Vi y/ 

;C-fll. U^ai 3 (_ 5 ^j (R jAall) £ jail U.ua Ig.^J U^>*1 jfLoJ 

;AjjJaata AjIlqI (jiaLaal * 

2 Uaa^ (COOH) A.iAaaa Ac. j^a^a ^ic. 

.(Asp) <4 hj4Aj (Glu) 

;AjAc-19 A j n4 (jlaLaal * 

!C5^J 3 ^AAAc. (NH 2 ) A J u 4 Ax> j)^>^ ^ic. ^jAalt ^ j*iaj 
.(His) uj-^a ‘(Arg) uA^j' ‘(Lys) u^jA 

IAJaLxIa Aj \\a] (jAaLaal * 
R jAall ^9 Aj Ac. \1 jl AjjJaaa Ac. jAa-a Ajaj ^Axj jllm 

a A ja ja! 1 c_xjlJa jll £^jj c > uaa Ig.A u4*i j£m 15 tkAAc.j 

.Aj^la tAjAj-al cAjjIIjII 4Ajjjjj£ tAjjIaC. cAj! ja£ [^l l& jjAa 
;Ajnx>Vl (jAaLaaYl jJJ AjAjmll aIojIjII (J£jAj 

a4i^j£]| a j / n-v 4 I jjj (J£juajj AjjS Ajjal£j aJojIj - 

^IlqVI ^jAa-oaJ] A,jn^Vl Ax^j (JjVI ^IlqVI ^jAa-<xai] 

# ^L4l (j-o 

;Jajojjll Ajnx>Vl ^aLa^Vl <^5 ^Ijuj 

Aj^aA j pH ^)jx n IlqVI ^jA^Aall cAI^Luj - 

3.g.>45j AiauaJl ^^glc. Aajxj jLa4! ^ 

^ (djUjjj^)J ASflj) ^iaLoa.Vl tAJ^Luj A j nx>^f 1 ^aLaaVl c^U^n - 
^9 (djUjJj^)J C_LuA£j) Ac.)jSl! cAljL^ cAILuAj ^Ac.lill Jajuj^l! 
^AjVq^a.))) Aj^jj^LqV) C!jIj£^)41j ^-ajuoJ cAIIa] ^jJa-olal) JajujjJ) 
^a^aJ) AAajui AjAaJL ^r.x\.uLi (_5^) ^Ac.l£]) - 

;(PHi) cj^ 1 cjujau - 

AAc. tUjlj^£ (JaIxIa ^-iLpyI ^jAa-aal) IaA ic. (jj£j A-<u9 ^A - 
# (Q) A-^jAx-<a A,Kxjj ^1 ^jLuALq a4U4)j AjLa^A3) djliajual) 
;(0) A^ajAx>a ^j >a x >a) ) A W Ai PHj=PH - 

^jL4 C5 ic. Jajj (c. L^all4 l gj ^^Lj) L-4a9 ^) ^1 ja4-3 V - 

A-LJa-aaJ)j (NH 3 + ) AjIloVI Ai4ajl) ^jjIj ^1 (-)j (+) CliUa4j) 
# Cll9^]| ( > _ > )ja9j ^9 SAc.l9j (^jia-aa (AI^Luj cAILujJ A_Lq^ (COO - ) 
;(+) Ajaj^a ^gJJ^V) ^jAaAaJl A W PHi>PH - 

Jaujj]) fj + AjLuoj£) (J*^j (-) \h*W ^J) ^)al^J - 

^^gjJa^La 3axjj^ ^9 SAc. 19 (AI^Luj AILujJ A-Lqj A. i n^Vl AjLila^ll ^jjIj^ 

;(-) ^Lilui ^ijxiVl AKni PHi<PH - 

-lajuajl) (j^a H + (jj^j^ Aj)A 99 ^^ic. (Jajj (+) C # lliq\l ^gJ) ^>al^J - 
^Acli -2auo^ ^9 (^jAaoa AI^Luj AlLaLj A_Lqj A-LJaAaJl AAlla^]| 

;A_iii^V) (jAaLaabU A_i±jjii3) PHi A-aj 9 AAali a Ac. Ill I - 

.(JaIix a\\ PHI aJaIx!L4) A-i1lqV) (j^aLaaV) * 

a\\ (J 9 I PHi AjjJa^lal) A j nx>V) ^aLaaV) 

41 (j-<a ^)A^1 PHi ^1 AjAC-HII A j ij x>^f 1 (jiaLaaVl * 


(jjj, ijj-lII A-mll JjIoj 

;A,Ja t Ujj)ll AjUjJ^all A-jc-ljill A-mll JiAi 

; 1 ^-xA 1 ^-ALoj SA*j l^JLiLAj 2 )£-^ 

:(Boules et Batonnets) ajill ^* 

Loj 9 6A^aj4l Jaj)j^)llj CAlj!!) jl^il ^A^J 

: (Spheres) u^a141 j) sj£ 11 frAj^j * 

^Ja99 Aj) jaII laJj Ajj^all ai jl^lal 

:(Batonnets) * 

# Ajj^)all ^9 Ajj\j>u £11 Jaj)j^)3l ^)l^lal 

:(Fil de fer) -kiaJl * 

>L 3J9j laja (J£joj ^^ic. (jj£jj Jajlj^)3l 
( 1 ) aIjj^II ;^- 1 lq 1 jAua A^ik ^ A,qVia^ ^-aLoj - 

AjUj^all A-jc-ljill A-mll (J2LA V 
(j jal ^-aL<A ^gJ) AiLAaVtj AiLuJl ^aUuII (jolij lgliLA (j£-<^ 
• Lf^J A_icljill A_mll (jj& (^jal L_ul^a ^JjJajlj ^ajuA 

:(Caricatures) j (Rubans)^j>^' * 

Aj\jj_ill t ** n•>. ^jj^all Aj^jlill) AjLjjLill 

AjLmll IaIij ^(jjlll (_£Ajj ^j^la -laJjAu (J£joj ^^Jc. q A-ijj^laJl 
^^juoj L<^ t^L^al jjL Ajjla^Q Aj 11 j^)j cJ£aA ^ A-1j^)^31 

.C 344 ’ ALlqjuj laja <J£jA ^9 L_sUa*jVI ^lall-Q ^jl^lalj 

.41O^ 3 (2) aIjj jll jA- iL (J2LA1 Aqlia^ ^taUxj - 

;AjUjjjj 41 A-uj) JA ^gi Rastop Aj) v^ 

^<atia-Q ^-aLAj AjUjJ)all aUuV) A-iC.l^)ill A-mll (jiajc. - 

#( jjjill ^ l^c.j lAAAc. AjAalL Aj^jlllll A-iiill AjujIjA - 
# (jjjj^>ill AAj£ 41 AjAAmll (Jjoi!!Ajaill AAc. AjAal - 
#( jjjj^)2l A.jn^Vl ^jAaL^aVl (JjudLuaJj ^j AAc. AjAal - 

.^Ai j^ 1 is* «■ j^'j «• jA' - 

.(jjjjjJl (Jlxill £$ ijaII ^gic. e4^)*l31 - 
A_mll AjUj ^3 ^aLujj ^1 JojI j^)3I 1 llla^Q ^^ic. e4^)*l3l - 

(.Ajjj^)j£ jjjuaa tA-iiiajjAjA Jaj|jj) 

ljLLjijjjJ Aj^tjilt A-mll AjIjjIu^ 

AAa^)A 1 qV^'v’t j-) AjIxAIIj Cljlljj^^4l A-ic.)^!!) A_jj_ill 3 1 <Aj — 

;^A AjIxjII A-ajAlLo Ajj^ij AjLijlLauj 4 c J A* )\ \f\ j^)4l 

;<j 3,jVl A_mll 

A-jAAnj aJjuoLuj A-jAAnj Jnjlj^)J Ajn^l (jAaU^al JaLujl - 

.COOH j NH 2 

.420^° (1) AlAjll ;a4jV 1 A-mll AjI^ixu^ - 

A_mll 

AjLiIj J£oA SAAa^ ^lallo A-ilj Vi a^a\ cjusii ^ . 

A-ilia jjAjA IojIjj (j£.uUJ IaAj |3 A»1jjj jl (X A-ijj^la 

.A-jAimll Jajljjll Ajullll CO J NH (J^ 
A2o^ (2) aIjj jll ;AjjjU 11 A-mll AjI - 

*A_Lilliill A_mll ^ 

Aallil L-fll lay jVl ^lal u ^jluo-o ^gic. Aj^jIjII A_mll ^l^lajl - 
tAAb^)j£) Allla-o JojI j^)j I^jUj Ja9laj aAAa^ <jc.1^)9 A-Aj 
.(^U ll <A jl£ll jjAall L-jllaJ tA_iiiajjAjA tA»jAjLai 
.43^ (3) AlAjll ;A-nll!ill AaLiII AjIjj^q - 
;Ajxj 1^!1 A-mll V 

^ic. Ja9lal AiixjJa Jaj) jj .J jj£1j 1 jlijAlUJ (jALuoLuj Jalmjl Ls ^- 
n aAajll A-iaj n SAalj <j£ Arnllj A_m l^_Lo <J£3 Ia jljlLuol 

.44^ (4) AljJjll ;Ajxj 1 jll Arnill AjIj-Ia^q - 
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PHi > PH 

DC 

CL 

II 

Q- 

PHI < PH 

<& dUa^a 

m 


0<a iLil 


:(Anfinsen a/) (Jy>\Xi/ && 

(j\j L4 uG jJ! 4 JJLU 5 JU JaJjjJI jl 43L^^?L <l^Lb J--Jy ^Jl ^LuLcq^I 

c 1^11 jj) b&kXSZA 4xLcqI 

4k^beJLlj J^jljjJI 6 JJi (*L$JJ 4J&j l^JI jjJjj&JI uj^Ls&j 6 4-jJL^JjJLlA c4jJ>jUo 

^(xr JbJljjj (j^Gjj^JJ <LuLuiaJI *L$xljxJI 4-jJuJI JjLu ^^Ix 

Jxxj JajljjJI bJ-& yJu jl ciJKfll jl 4 -uLla^I <J yJu <0L> - 

.<H Jxxj jJLj Jti jjX ^ y*i * 4dULuJa II ^LxljxJ! AjLLLs 




BAC2016 


*l& j b *L<x 4-$yLx!l :02 Sj^jJI 
































































-oUJd 


5 3J- c ~ 


4 — 


ajAjJI <j*il j 






, cILLjjjJJ JaLAU! ;QJ Sj^jII 4 j 2 jxA! iLusAt 


JoLAiJI l A ShU.1 

;PH jjb ■/ 

i^jjyi JaLii ph jjb 4 J - 

JaUiAll IkAlc. jjfU (Xaj!}Ia) &a PH A-^-jC ^ajjjl J^ AILgj 
J aLuA (jsift njj 6 ja.V ^Jj] JA C qllVl ^Ajjj^l 

.(^jl *«aVl\l j! ScU jlU) IgAc, AxlAl IaK ^aJ 

AAUj^KII <llaJl ^ic. A^gj!)Ia1I jjo PH jlijli 

(COOHj NH2) a^jaVi o^u^bu $ jaJI a^UUI lJaUa jll 

(JjILuoa ^ic. SAj^jaII Ullj j«aJ xIU j AjAjInll lUXJI ^3 

;2_u^j Jlxill £3 jaJI 

(H + ) jjjjjj l > Ijujj^j A.j ijaVI eJAUajJl ;^.jCaAlaJl Ja^jll ^3 - 

. Ada. ja <UllAaVI ^UjUj^KII A W >o\| gjj^alij 

(H + ) jjjjjj Aaij AdLuKjdjflll c_Li\3ajll |(jAe.lill lauojll ^3 - 
.AdlLuo A-JIa^VI AdjUj^KlI A.WUll ^Jj^aJj 
aKai Jlxill £3 ja 1I jlcis a-AjjYI Allall jd*j {£^* 5 $ 
CAlc.jAaAll jdJ JaIKHII CAjAa. £dAJ Iaa jdAAll ^^c-ljill 
ScIaI AUUaKII CAlc. jAa.A,llj (Jlxill £3 jaJ| <^3 ^ajJj^U AdjLlAKlI 

. Jc-liS CAjAa ^AaJ Ux^-ldJ JaK^II ^alAxll AdA j J^lidll 

.67o^ (1) Aijj jll ;^jjpVI JaUlull ph jjfc - 

;Sjl jail Aa.j3 jdlild 

I^jJjVI JaLull ^le. ajljall Aa.j3 jdjU *121 - 
^aJ jjVI JaUidll IkAic. jjfU C 5 ^° *ijl J^ ^adjjl J^ AILgj 

# ^(Jjlall Jajuijll <laj3 ^Jbj ^°37 jUudVl Ale.) ^-JaC-l 
;uj^ SjljaJI Aa.j3 jdxlA ^jJ^VI ^ 2ii jUUdj 
•AjJai^Loll Sjl jail CAlajC - 
J' £alj ^aJ jjVI 1^1 >o 1 (j>>iVlj SjljaJl <laj3 j^aliadl Ale. - 
Sjjj^aJ UK ajJjVI JaUij cU^jJJj tdjUjJsJl ^j-^Uj 

L_a3^j l > iijudJ 1^^. AjJai^Lall S^)l^)riJl A-^.^)^ Sic* A, uKc. 
(jilmn AJU. ( _^Jbj c^A-ixjJall A-iC-Ijill A_mll ^jl^ii UJ*^) 

# A_jjlc- AjjUxlK jl A-ixlj^jJ CluK ^Ijjuj CU^Uill ^gic. 

;Axij^All Sjl^pJl ^\\ y - 

JJxKj C < IJjujJ ^J^jVI L_JJ^kj ^aJJ Sjl^pJl Aj^j^ ^Ujjl AiC- - 

J£jA ^g-Sl Ua-a CjUj ^gic. lafll^^lll Jajljjll 

Almj ^jJjVI 6 L^J^i2l JaI£j 1I ^alA xjI A-Lqj Jlxill ^j-all 
# A»iJajll jl^ii ^UlUj tA-LuKc. jjc. Sjjj^aJ UjI^j A-4C.I^)ill 
. 680 ^ ( 1 ^) «L 5 " x ^- 3 ^V' -lalU'iH 6^)l^aJl A^.^)^ - 

A-^jJ jl ‘ijl^p^ A-^.jJ aJ^jVI (jli A > JK AA-gj 

AjjU<aj^\l Jaj|j^)3l ^j-g Ajallk-G ^Ij^l ^1C- PH 

^ijaII JfLui ^UlUj Ajc-I jill AUAj ^j-g ^xj Lg-g ^J^jVI ^3 

s ^jJjVI JaUU (jl^is A-Lgj Jlxill 
CjLgjJjVI (j-^ajU-^a-A ^ U lJj^*j1| A-Lg& I ^aAJj I jx>lc. 11/>1 

[Aj^jJaxll (J^.U l.^.Uc. 

dj^lc-liill JdJUJ c _ 5 ic- JaxJJ CAUjJj^aII (j-G ^ajua3 ^aA I ^>UxJ 
L_llc.| ^Aj I^ Uc. A-llI ^-3j I^JjojIjJ ^-gjuAj tA-i^Jl A-JajVI 
c t u*i^ pjhnll Alii l^i UK tU!>lkll ^3 ^aJJ ^1 AjjAaJl l Vil hjll 
jlA UgIc. (^5-^H CjI^LlU.Ij -Ujuj^II C_aj^)Ja 

3Axl ^afU^Gj ^julLq J-GC. A >jVi J& A_iUJ| ^3 fiU^Jl ^ U aJasU^gII 
^xo^l <1 A-iiiJalill A»i^Ull ^j-g I^JjujI^Jj 4C1jLgjJjVI (j- 0 
(_5^ J^> Jc* A^jUll (jAsI^gV! (U -0 A^JIx-gj ^3 ^3 AxJU 
U1U. ^aAkjjaaJj cAjjIjj jl A-I^^IjJ^jS L-jUjojV CjLgjJjVI JaC. 

e A_iC.|j^Jl j AjjIAxJIj AjjUaKII CjIc. 1 u^all Jj-g (jj^U-G *i3c- ^3 


^jjjojj ^^ic. J-gxj A-ilij jjj AxjfL CjU A-Jj^ JajUojj CjLgjJjVI - 
^c-jill UjjjIAj jj-alij K33 ^a -Ljjjui ^ A-IjIlgKII diilc-liall 

. Jc-liall ^UjI Ull^JjoaJ V J Jfrliill S^Lg aLaAl 

4jJLu 41^blc>9 jpUJJI 

;ExAO S- 1 JjujUJU ^AgII L-JJJ^UlU ^gjJjVI JaLaAll (JJjLA 

:ExAO s- 5 jjujI^IU <-go agII cjjLaAll JLgxIujI caI jjaa - 

< 0j|jlllj aJc-IAIgII 3 IjaII (jjs^llj ^xjjjuoII (jjoUill - 
^jjAj (jl (A^jl) AjJn^l Sjjj^aJ UujUill Jolisll JAuj AjuU-g - 
# ^jUill ^gic. Jjj^aail Ajj^IlSl AjI^A jUaljl 
^jjAUa JcAiSlI CAljUu jl CALKj-g AiljJal jAilj SjiaUUg - 

# A^.l^ll Xi£~ I^ILgxIujI j l_JjjujL^1I 6 J^U ^3 Ajj^IiII 0 jUj Jai^. - 

;ExAO S- 1 jjujUaJU ( aC.A aII ^jjjaAll l-iKjjII CIjUjKa - 

.62(9) ^SjS jll 

;CALGjjj!)U ^-j^j^GlI >/ 

; AILgJ difr ^-j3j-G ^ qj hj (j-aj^-aAA ^ajJjVI AULgJ - 

^ic. jjjj ^ajJjVI (j* ; Jc-lilill S^Lg aL^Al ^c-jj i * 

s S3^.lj Jc-lflj S^Lg 

CAj 3^. ji^J ^ajJjVI (j' ; Jc-llill ^jj filaAl jj (j-aj^aAA * 

S^Lg (Jjo3j ^jj-GjJjV (jjfLi (j» (jKaj ^jl tCA!)lc.lijll 3^.lj Ja-GJ 

> \\'Wa jjfL ^jUII (jKS Jc-lilll 
; Jc.lilll oaLqj ^JjVI yjj Aj^lxll 

33x-g J£jAj CALgjJj^U ^j3 J-gII ^gC .jill (j-aj^-aAAll jfUjJ - 
(j-G ^ ja. (jjiJ A_i3lilj| Jajljj Ajj3^. ^.Uji LuAj t Jc.lAlill S^Lg-^jJjI 
. Jlxill £3 jaJI ^C-3j ^ajJjVI (JA A-J^al^ AjllaiAj Jc-lijll S^Lg 

.65 CH 3 ( 8 ) ; Jc.lilll SaLqj ^ajJjVI A3^)lxH - 

; Jlxill ^3 j^g1I C-Ujxj - 

(j-G A,Wa L-iAjjj U -0 U-J^y U -0 ^ 

A.Wa ^C.|j3 J£jAj ^Ij UjIjj SaWa A-iIiaVI ^jAaLG^VI 
. Jc-liall SaLg JaIKjII c _ 5 ic- *ijAli lg.lx>j 

Jlxill ^xi jaII CAIJjaa - 
;<jj| ja. ^Jl A-gjujLg (jj^ 3 A AjijaI ^alAa.1 ^ja qjKjj - 
s Jc-liJl SaLg Cl ^ajujj ;^L_sjxlll ^3 ja^ JjVI ^-JaJl * 
.Jc-lijll CAjAa JjiVn ^ajuoj ;^jjiaAll ^3 ja^) ^AUII ^J^ll * 
jlMlI Jolilill SaLgj Jlxill ^xSjaII (J jAA JaIKj Cjaj - 

A3JXj^a AaIUuI Jajl j j J l \ ^jUaJJjJ 
ScIa l_jI jl3l Ale. CAIaj jjVI (jAaxj Ale. ^ J^i2l JaIKHII CA.Wj - 

^jaII 0f*^aJ3 ^^e-ljill aKjA jjj ill ^ajjjVI jiaA ^^All Jc.lilill 
t jq^k^ll JaIKIII ; C5 ^gjajj Jc-lilll ScIa JKa3 XKa Jlxill 
;CALgj jjVI l^j ^jjj (^All CA^lc.lillll p Ijjl - 
Jj^ -aaJl j Jc-liHll CAjAa^J ^ Jc-lils ScLg-^j jjl^ CSxaII J£jAj ^ajaJ 
;A»i 3U3I CA!>lc.lillll ^Ijlf CAIaj jj^l jiaA jl jSajj c^jU ^^ic. 

; Jj^Ci J^ljj * 

.(P^) 0jU <^21 (S) Jc-Ullll ScIa Jjj^A ^alL 
;(^aAA) Je.laj * 
.(P2j PI) J 1 (S) Jc-USlt ScIa ulKij ^ 

;(»Uj) cjj^jj Jc.Uj * 

.p £jUJI l_iKjj3 (S2jS 1) ^ -lajj ^ 

. 660 ^ (9) CA!)lc.lallll p I jjl ~ 















































































































































































































h JuaJl 3 


L J 6>C-> 


:jLl*&! 


f Lj/Jjy £ iJjJ) CjUjjjjjJ! jjJ :04 Sj*jU 4 jSjjlaJ) 4 lus 2 \ tl 


;ABO c# 


• a jLAauaSl ^aUu^Vl 

Jx^oaII ^3 A-j^alA^ 

;AjjIU*JI AjIA^AUlaII 
(j-aUajjVI 

ajA jll 

B 

A 

A 

A 

B 

BiA 

*<^V 

B ^ + A ^ jj 

AB 

B H-A^ 3 

v 

0 


j^q j31 <A AULua»-ll CjIAx>>1^1^11 - 


4-lljJjjJj^llc. CjUjj^ j^jll AjjLudiJl CjlAJalLui-21 jjUj 

J* j A° (j jS^ tjy A^ 1$jjI$j 

5 AjjUtl aj^c.1^31 aU jaJI j-a jll cJ^ ^jUoj 

cJjjujj jujUJl £ j^Jl A cJlLolLj Ul CjIjjSjuj 

;Clir 2 k A_L>Li]| 3 9 Ajjj-g Aalc. 

(Jjjjoai N l>> u/^- A A l . j-^ A^ UjjAj :I a * 
.A Sj^A^ is* AjJic-Ui]| AjjjaJI A^ ^NAGs.) uAjjS^U 

jjliSVlc. i**null ^jSj J} ^»j jjl A^ ^jA il^ (AVI * 

.B sj* A A 6 <j^U3! ajj^A' A'(Gal) 

A jjxj V A^*j ^A sAA A^ ^jA :i° J^VI * 

.0 Sj-<A^ A ajj j^Ji 

,i° (JJVl A 0 UjUU L*aj t I^j A jjj s^Ujuo ^jjV - 
.82u^=> (12") AAjjj *L^2 jo»J1 C1j1Aa>>Uia] 1 AijlU - 

.83o^ (13) Q £j :ABO A A'jA - 

;^a^l] ^Ly.^1 (jjj ^aljllll CjVU. (jJJJ JaJjuaJ a - 

x 



;Ajjx^I -J^3^ ^ (J jA\JaJl JoaiSIj Ajjj-<x 3I jJJ AiL/lxll - 

i° JJV! A° jj^jLuj Uaj p j p (JjIVI S^Ujuj ^j!i V 


jjll -UaIII 

i£ jALlall JaxUl 

I A i° U^A jl IA IA ^ 

A j3l 

I B i° U^A jl IB IB Jb 

B*6 JAJ^ 

I A I B 

AB®j^j^' 

i°i° 

Os j *'jit 


:RH eg 

.*1 X1 MX> CjljC- jl J l. Ut1"\ (RH) lA^ W*1J 

Ajj^-oj UjI jj AW^q jjA D AJalLouaJl jA j^.1 ^jLuoC. 
^jLuj RH+ (J3VI A J 1 f^J ^gJuj^all ^Jc- ^ 

:A^RH- JJVI^ 
^^Ajj £) AJalauJl ^AjJ ^jA :RH+ J3Vl - 


.(Rh+) jAj^' i>^ j-alAjujVl 
^^A ij D AJalauxil l_u£jIIj V ;RH~ lAVI - 

.(Rh-) (J^jA^^ ‘‘ALuj <3 JJC- j^at ^ >ViV 1 


jjll -Uai]! 

i£ jAUall JaAill 

RH+ RH+ js 
RH+ RH- u^^a jt 

(Rh+) u^ j jj jl' 

RH- RH- 

(Rh-)o*jjjjlt Jt-^ 


CjUji^L >iSlj 


(JjJaaj A^A^' ^ c AjjjJoxJI Wi > >n 

A_ioLsAS! t ^ I** ^ 1*1^. 

jj^-saljjtJl £-i aj A.ja.j A j^. 1 ^^. (JllxUJ JjVI JaLaJl - 

^AjujitJl 

AJU. A c^lW) L-jl^ilVl (Jja ^AjujIjJ A^JI - 

S C_JJJ*JI L_JJjuoJ jl (Jj^ < 2 jjA^. 

(<^y V) o^* si~\")xi JJC. (J£jAj cJj^ JaaJl lAh 

# A_iC-jl A jar j All A^lAxJlj Jxall <^J^J C_SU^ajj 3 

jAu lit ^jjj AjASIj a AAII a^-LlJI lJ^A < 23 ^ ^>^11 - 
^A-ic.^j!>UI <c. 11 a 3 I^ ^Jtjll j JjVI l.^A^k JLoxILujI Ajj^a.II 
(jl A-juoij L_LJjitJl jA 

^A_iC. A^l A^LiaJIj cJu^Aj (J<aj^aalLQ cJ^juoJ 


jtaiiu ^i^i 


A_iljJ jjjjA^ A,aj A dj\A djUjj^Jl (j-o <c.^ L&A 

(JiuAjj LijIjj Saw<q AA^^ AjjuoC-VI is^ aJj^^-^ 

A^-AjA' AjA' ^-A A'Af ^j Rh/ABO/CMH 

.^c-ii-a ^qLouj 

;Clj|i!>UI l_qjjaj A 

SjIj] ^ j Ajji>>>* II jc. A^A^^ 2 jUj is& 

s( ^c.1-Lq ^qLolIj ^hVi Vj A_ac-LLq AjL^jjujI 
;( AjJ^I ^12x31) (AjIaII AjjjjaJI A^qIc>^ 3I A 
1^-lS Aic.Lja-0 A-^AA^A ^A 3 l>^ j^£jj 

US t S jUJl ^Uil A^oll ^jiyvi jjSjj ^Ull AA jl£ll t-jlLSVl 

J Qf^.1 l ^ /\\ 1 J v ^ ^ 1 n ^olt I i j J1 1 ^ ^ ^** J1 j 

(jjjS (JSjui CIjIA AAdjjjj CjIjjA*AA^A' ^-ASall JlVnj 
tA jUlj A_iaJajaj tA-jLojJa^) A alia, a ^Uajl <*—ilij ^ L5^AA 
Ami jSjIc. A K jU ^Juxjj Aj1_j Jojj jj ^3 UiU jSjuj j # ^Aj^jU A-iaJajuj 
jjJ jjjjSjU (JSjuij] CIjUjjjjjJI ^ jl 
a 77 j-* 0 (4) ^A-j^A' fr^uaitJl A-iij - 

; A^ ^U!l jqjjjudillj IU ^c-Jj 

AUlixuSlI CjUjS-21 ^jJJ ;^jUijjuai3l - 

# ^Lud*Jl j-ojJa (jljiul ^ a -^ c ') 2JU1JJJJ11 Sj-oUa-Q ASj^. ;^jU - 

.77 ck 3 (5) :ciA^' u^A' Aj92 - 

;CjIM1 SjjIaaII UjUixll CIjUj jaJI V 

;CMH ^ 

\j* *yy U £j!aI1 CjI^ -OJ L_flj3U CjIjj ja. ^Jj^l ^.LudiJl (A^J 
63 iaJ J ^AW <c ^ a U. CjUjA c .jaxq j Auliijjjjlilc. 

jUdj^l Ak- HLA A L&2i3j tajjc. <jc. 

S^UujVj cCj^yUlVl a^AtU CjIjjj-q a^C-^ CMH2 j2jj-oj ^AAj 

; jUl^a ^ j (6 Aj A^ A A 3 ciUjJ 

j^2jj A.B.C ^2jj^ll ^ JUjjj ;CMH I ^2jj^ * 
/aljj cijli aJU <JS ^Uuj A^ HLA I 2jLjj3A 

DP.DQ.DR 2jIjj^I ^ JUlij -CMH II j^ * 
Ij^UJI ^Lic. A^ a^.Ijjj (jjJl HLA II A^j 

.(B <—jUjIUUIj ajJjSlI AjUJLJI^ AjJajUll 

.79o^I8) :HLA II j HLA I <A? - 

.80 GO) Aijj ;HLA 21 A!jA ^ - 





































































































(LBp) 4 _lg j!!/b3l 3ji3d!l d^>Ia (j-c dlda-bl ^1 n^Vl j-liii - 
Ajjd (j-^ajL^xkj LBp jjbnJ LB 3j!>3d33 jjld 0° Ad3-l33 

;^gA j (dlda-G ^.ajj'n)) dldjj^J) \f\j^J l^J ^ub 

\ \y i\\ ^ \ \^\ an -n. _ 

*6 ^-LI^ 4 ^-v ^ 4 A^Juli — 

■LT^J gr?A£ jW - 

d!)b.^aj^dl bjl& - 
'(£ jbjSjldl SjjSI - 
♦ ^ J)Ad g.3d e > - 

.92 (J^ 3 (2) Aj-jJj [A^g j!>b33 b!)3d33 A-jjd33 (jdL^dll - 
;LB dljj3dx33 ^.Ljgjl g.UljVl ■ 
;LaA (jjjl^j-Q ^glc. LB d3jj3dl3l S.3J&1 ^JJ 
;(^rd' ; i33 a 1 ^.^g) 31 jd*33 ^jld.G ^Ic. filSljl - 

L_u£j 1 j <JC. 11 a 3I l^J^.li£ LB l . 1 u»jSj ^aJdJl ^3d3 ^jlui-G 
(BCR) d3da-G ^Lud^.1 (jc. S^JC- A-iC-^J A_i 33 _juoC. d^vid/G 

;uj^ LB AdLib 

d3b3 d3c.dG £jt* Jabj^ Abide. Cj^jVujj^ bid ^lil) lbdJ3 _ 

jU^aM ^JJ 

dlc*d* Jabjj V Ab3_dc. d^yidxi bid 3_2)3d!l - 
^LjaC-Vl ^2kl^j ^gll3l ^A j A^uJab LB L&d dlil) 
# (Ajjldl33 ,Vd33j (Jbbbl) AjLj^bl 

.96 lH 3 (7) Ajdj33 ;iSj£jb3 jdaxl l ^ frtflljl- 

; ^Lj^b3 jd*33 ^jldxy ^le. - 
dbjld!33 ^1 ^j| (j-o ^jjj!>La3! did A.jLj^b) ^Ljac-Vl ^31 

^jUiiJl (J^dob) l.g.jJaxj ^jc. L *<l3*lVl ^gli33 A^uJald) LB 
bL>*ii3l a \^\a) LB l>° (*bb) aL oi (J^>oj c*(BCR) 

# Aj ^c*ji .’U^Vdxt ^glc. 

;^_e jill AjJalud) l_jLc. ^gi - 

c _ 5 l±ij ca_ ilc. b^b ^1 LB ibdJI o- 0 A^b 

4JU. ^ jiil A^al. o>2l ^gJc. cJjxjj ^^£3 ^-3^ 

# A-JC.I-Lg AjL^JjujI 

AxjaJjgU^l ^3 - 

Jjs!jllll JjJaSJ LB A^al ^.laljl ^Jl AjJalLauJl 

(BCR) (_^bud*Jl (JiilouxllJ AjJalLau^l Cljb,W a 

S^C. SUHaII A^l 31 JaJjoUJ ^1 J cLB 3j!^Lkl3 

(j-G jlVu/> (JS.ul 3 j lAJ^c. *lajJ (jj\£j) aJULg diLGLuijl 

;LgA b^UJI 

6 j^)Lg LBp (^5*3) LB 3 j^^ 3( ^axJ * 

^i3! ^c.^i3! JjjJaJjobG3l ^jjoaj a^ljJsbG ^Lui^V 

s (5-i3jl 5 jL^jjujI) l^.Uj| 

LBm S^Sli cijb 5 -jjILg 3 bil^ (JS.uu3 3 ^ j * 

S^)-g ^jJa3l ^3J-G Aic. ^^)jujI^ (^£^3 (J£ju 1 j 1 i^n.**Ujj*i 

s (<j^jlj AjL^JjujI) 

.96 Q^ 3 (7) 3^3 ;^-3aj^v < G3lj ^^£^<x3l Jx^abl ^3 filaljl - 

.96 o*^ (8 ) |( J ^*»j^a 33 jx>>x-i3 ^3 ^-3^133 - 


,^^1^1431 Ljbi^A ( J^£' Ljjjuit 

.h W» ^ eli^ L J Al 4JbJt ■ I 

]*o^L^‘arfG33 ^Ljj^kV3 

AjjjJoxJ) ^1 CliV3-^J3 j^yrxxA ^3 CjUjJ)^ <Jc < 1 Ujjj ■ 

dsliil (jc. ^li^3b djUj^J L Sl&a ^3dl (AjJaloi^i)) 

J&\ dlAjJalLauJl ^-g bc.^j S^LjaAil ^aLud^Vl 

'6J±aS1 ^bLuaJJ I^UjI dd^p. 

.85 (1) ^j^3 guUj - 

.85 cr^ (2) ^3j33 ^ ^ILg 31 jbdV3 a^j^Z - 

4^1) ^ajud^33 Jj3 jxj* jl Ja^i^3 ^3 6^Ldul33 ^1 i ^*n.S f 1 ^JjdjJ ■ 

I^js (J^jjj ^1 <c-11a33 ^5-ajuoj ci!3i3 (^jkJ3 JjLuJI cl <u 333 
jjdjj c4 jL\-v\l <Jad^33 db AT-LLg3Lj Sjlda^x3l ^3 3 

.cJiiilj <4C.jj3lj L_j3-diV3j 

^1 ^,a\\\ A.ijjj j^)J Ajt-nla dli d3dj^ S^lda-b) ^3uuo^.V3 ■ 
.Ig _J fijjlx- 3^J j-GJJj 5 £^3 ^j-G <JC-ldx33 d3dliJjlxJ3 A^.JAXG 

;j3 x>»x>33 ^>0^31 A-d c ■ 
(Jjaaid 4 (j-° C Y cJ^j ^daxJl ^ajaiaJl hj 

JjujXuJI J X ^JJ 111 t 2 i Jj ^ / j nQ^QN ^jjjljaAjUO tAjAxllJ 

(JjL^aJJ 3 ^g£ 6(dj^)jSJl Ajj3jj Jjjui^. (JC- Aqjq^33j A 3 j3j 33 
< dj^)A3l Ajj3-jj jjjai^Jl aJojujI^j 3 g Vn 3 -^j 3 A 3jql3l (Jjuj^^joJI 
^uaiaJ3 ^\Ljj cAlLlj A.qL*i^j S^ixIlq AaIoj-g (k _ 5 -3c' aIuiLuj J£ 

JjujXuJI dbl^J ^gi JidlLabb) d)^^-G Cllim3 (j4x3 j-g clda-b) 

^ (* 'nn vilLajj 6^JJt-LG33 ^ b ! i .a \ \ ^_bsj33^ 4_2_l3^b3 


a 3jS1i 33 (Jjaj!y3jai3l aj3^j ^gi 3j!)3di3 A_i33d*Jl dibiLauJI 
,113 c3,x^*a<G33 ^>ajj^v 33 Adj b)4jj ^ ui ^) ~ 




3 Lg 31 cix-Gil 




3 Lg33 C3x^g3I 




4Jjli31 ^3J-G ^gi be-^3 c3daJ3 ^ajud^Jb CjJaJjabb) Jaldjl jA 

( (clda^G ^JLJd^-.'U«'V*UjJrfG33) .V^a.rfQ ^ I n \ J 

;^e.3d3l a\\ >tn A_ii j£ ■ 

aJ) ^g be.c3 »>>^33 b njj 


(J J±n\\ cM£i3l (JjCoflJ Adll 


CjJalua-b3 dlcC^-G ^-g clda-b) ^jaiaJJ Cl lid ^51 j-g 
t (J^a3 k 3 ;6^A3Ja3l ^C.Cli3 A-il^ CjJalLauJl ^j3^ lij - 
> c > n^ijjil ;S^)A3j£i3l ^c.Cli3 A-Ld-G Ajj^a. JLddib) ^j3^ lij - 

;^ge.3d33 CsjL-b) ^)jC ■ 

J fi^jlAib Adlua>aJ3 (J^xLq (J3Joj 3 ^gJ3 

|A_iC.bbll dlcix-bl ^j-g ■ 

;A_l333i3l A^gxUI S^)A3Ja ^jc- 3 g d ^aldl3l ^JJ 

-AbldiJl d^bda^l ^^gic. ^^IdJ) cd-b) C*mb ;Cliiiii33 aI^.^g - 
d^diLabbl fiCA (J4J (_$ jd3l (J-gI£jJI (JjJaL A-iC. jd3l 

a c3jJa^33 p>rt>33 dj3ci31 ^jid-G ^k c^.jj c* n nl u^j 
Adab A-JjjA dV3JalLuj3j ( ^c.3d33 C£jl-g 33 -bl-^j ;A-bdV3 Ad.^G - 
.(ajcI£ (J^.j1) a_iaxL33 a_iLl 33 ^3dc. ^3ibl ^jc. 
cJSdlnl dc3£3l (J)3* 3j ;^j-a3_li3Vl (J ksy\j2k, (Jj^ >o*i - 

.Ajt33Jl ^a^^bjlLLuj (J^lc C3x-bl (jjd (jdClisI (Jxrojj^. 
dbij^j^iU) £-g ^a3_jj3Vl ,Kn ;^x>a^,33 <d^G - 

(3\\<\ A_l3 ^1L ^jd3jb (Jj^aJj^. (J£jud3 (4 c.^ILg d3-^j^jl (^jld) 

>c _ge.3-d33 Mx ^31 ( dAj 
Adab33 d^ded) b>° (J^3 Vi 33 ^d ;^3^)JaV3 A-d^G - 
m( j jLJ3 c 3>VI bF* A.j\d33 
.90 u^ (10)j (9) ^^j^3 ;A^xLi33 J^.3- 
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^jftuba ^A^* LT8 ^bb' - 
A,\ IxjaJ (J£julj l£ C* 1)*\ A-jlaJ^oil frljJaC. VI ^Jl LT8 - 

.tg-J La. TCR (Ab-^ JjiLauiJ ^jjxTn (<-2) 
1-LytaJl ^ LT8 *bjb-23l t-AbJl ^liljl ^jj - 

CD8j TCR u^ l£j^ lA-^ 3 2^ q j b^xii 4jb^2l 

42i2l A HLA I-^ A Ja l aiJl Am2l J*x-2lj LTc <2^3 

A^ U jjiajj LT8 -bl22j A' £ jJjA' e_fljxl 31 (_5^jJ - 

^aJojuIIaIIj AJjLoIaII L^yLaJI *l2 4KjuLq ^)jl£2l 

LTc b^ A' j^ LT8 L£b 2 > - 

A A^*2 j LT8 m <—s\i L!/lk J^bA j^Vl <j^x 2 lj 

.AJjjUII 5jL^JjujVI 

.102 u^ ( 5 ) ^jil :LT8 b^ 2 t 2 J &1 - 


LT8 $ LB l£UJt jiSVi 


;4jjli231 l^Ubl jjiaJ U] S 
diti LT8 j LB b^b2l j jjI£j ■ 

(IL2) CjiUj£ jljljVI <^Jb ;A-ijL^u£ CjIxLq J^A 3 ^j^b-bl 
jjISj jc. 3^121 (LTh) ^b*2l 3 jjU 23I b!>b2l U jj£i A 3 ' 
Au IL2 —^ b2li Ig.LjA n (jjfb (^ 5 -^^J LT4 

jL ^ HLA II A° c>ajj*2l ^aluuJ) ^a^ A^ tgi jxj 

s <jJa^)l*Jl 4jA\l 

3 L>Vu\l cj2jU 23I A^ V] (IL2) cijliiijJ jjjV 1 A A V ■ 

Aj^-salaJl LjjLuaiJl C 1 j^ 142 juo 23 aXqL^JI C 1 jIjjIjL 23 I (A (4juajuaa^2l) 
.AJaluo2l A^ ^ijx2l ^XJ jA 3 ^ A^J IL2 -J 
.104 (3) ^JLjA' ; 3 jjIL 231 12 A ^2 A-ilT - 


Aj^UaJI 42 VuaVI J^44 jLui) 


;4jjU 231 LpUJtJ c2x3L31 ^ Ajii^jll 3£Ax31 ^ 

diUlUll jjj (^b*) A^J <jjIxj A_iC-l_lxJ! A-jL^JjujVI i. liiajj 

.LT4.LT8.LB *iH^I ^jU23l LjiUJl j 

;C1jIx3L2 ■ 

;3212I A'j2l <>. n*i^ AjJajlc. jjJ ClAx3L2 l_ix]j ^ 

A.LjujI^j AjlILlII lJjA 3 O -0 -Aj^alLouJl <-<ixL * 

.AxlLlI jj * 

jJa ^jJaiLuoAll ^.Wa-HLA II >^xa 11 <j£oluJ * 

A.jAH ^Uic. juj cA 3 ^'* 

JjJaj) HLA I cA' AklaluiAll ^jl CjIxJL23 * 

djUjlaAll! LuVn ^A JJ^ CjIxJLII ^jSj ^ 

Ub^jlA^ C^^A 3 (j^ ^A_xjojoi^-a]|^ ^jJaluoAll 

: (IL1) 1 uAAj^VI 

HLA I — AjJalLauJl J,W a .^y a\\ a^xjj * 

u^Mli TCR A* CD8 A^J- 1 ' AV LT8 ^ 
# AiJxLuaA]| AWa-HLA I A 0 cJ < v>i *. 

HLA II — AJslLoiaII AW a Aax a\\ ^-b c — A 31 * 

chilli TCR A' <^Vb CD4 AA> lU^ AV LT4a 
^AJaluiAll aw^-HLA II ^*-a 3I A 0 cJ^A 

^jl fi^jujA^ AJalLauxll A^ LB b^lAl * 

. HLA II A^ cAJJ^A' Al Aha A^ 

.106 (2) ^-AA' A^jljl| b^Al - 


dj-4 
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lj! JA^a A^ A Ail 

.h^xl\ C& 4Al^t 4SUJI ■ II 


;LTc AlAt ^ 

ALjuojJJ cA 3 ^ AA-bVi ^Ijj) AjJaluAl {ja A 3 B 

AjjbLoU! Ajli-ail! L>° (jl^ 3 ^ <n^ni La^ylAl 

Clib <c.LLq c(LTc) LoLudll A_ijll]| 

ajL^AI L!)UJI L_jj^kj A 3 A -^A^ 3 ^ ajc-IIaII AjAbjVl ■ 
ajAHj LTc ALaJI cJAaiiVl a-LjujA 

IAj A^LaJlj djLujj^AI (j-° 

# ^Aj^jJaxJl cAl^ 

;LTc cA- AjA ^ 

'A-}\ kSTiA La^yLaJl (jj^ 3 (jl c > i^j - 

.LTc U!)UJ!j U^A\ biUJI ^ CMH 21 A A - 

^jAa^a. Lg'A\ ^Llq Ij!)IAI (jj^ 3 (j> i. 1>J - 

.LTc Ajjlialll b^UJI jrUjl 

.980^ Ill A^A' <A - 

;LTc lA U1 S 

AjL^a-2l a jA\l A^ (LTc) ajjILoII! 2^-aJI l-a^uj - 

clAA At>i^ (jjj l£jA AI^ 3 ^>2 3 ^jAj-2! c^^)x2l lAA 

AJaluAI ^a^ £-a LTc 23 CD8 j^Ab (TCR) aAL^l 
.AjLk-sa-21 4 ,jA 11 ^Uic. A° HLA I cA^ lAj^*^ 3 ^ 
(jjjA^)21 cj 1^3^ 2^J^) A^ LTc A^ 31 ^2j*2l 12b L>Vn - 
a \\\ Yw cljl^js a A >■ ^a 3 1 aAl!\ ^.Iojoc- ^b C b-3ij 

LoA^a ajqjuo-q ^L2I Aa*^ A-i^bb2l Clil^j2l - 

.4jL^x2I a_A2 A' c5^A AA^ 

.99 ch 3 (4) A-^A' :LTc lA' A^ A ^^^ r^j ~ 

;LTC C1jIjjIa 23I ^)Ak-sa>a 

c. \xA \ < \]j ^LbxSI A (LT) <^jb-23l b!)laJI Uili _ 

.Ajjujj a\\W a^xSI A A22^ 4-AA^ ^^2-21 

;LT c!jIjjIL23 A^AI ■ 

;Lo& A 0 LT dAjjlL23! ^liijl 

jjJax3! ^jjjabc A^ - 

<jjuj^<m3l A' f2 ^Uaxil A^ A LT AxA 3 bili - 
-1 (TCR) A ^ c ' A22^ Cj^yUSlLabQ l. n^A ^jj 2n^k 
A l X b!)Lk3l ^ <allk-Q ^1A 

. Abb2l 

Q±1 ^ijx2l A,yf\] c. Uc.U-Q <b j- 21 LT C-bljl ^aJJ - 

(HLA + P Ab ci:il^Aib) ^2t-2lj LT b-^^ 3 ^ cixAAsilxj^ 

;AaJ 2-Lia. 4-Lujjxm3l ^^21 A ^ ^ b^-^- A^ 

eJjxiij V A^ j5 A^2I djl,\uj.i31 A^ A' - 

.U jL^I A^2 ^ HLA A° 

c?^- (HLA I) ^ ^ L£LJ! _ 

.CD8 jAjA U»U LT8 W5U. Jl (P) LjL]I 

cs^ ^-aj*Ii Vj (HLA II)^L. ^_aj*Ii ^ilt l£LJ! - 
.CD4 j4>4 5LU LT4 4^U. J! (p) <^141 
Ljk^t Vl V-bLll LT4 j LT8 Lj^LS' * 

V'i.ll j (_)LaJall^ 

•<a <, «s<\\\\ (_gj)*‘u».a Ijc-LIa LT cJ^Luj c-LiUjl - 

.101 u^(3) *L3jlt 


LJ 


« <SjIjAI^LjjJ! (j% L^ljLtS^yAI j sjl>-jJI 




























































































jL^ji 4^tL4i 


;VIH cJa^la A 9 >^UiaH L2 /lall V 

AjjUaUI bilkJI (VIH) c£^>2u3I acUaI! (jlcaa ^jajjjs ^al^j - 
^ A-iJoaLuji b!>la j cjIiaxLIIj LT4 

.4.jC,La 3I C_)bl,a*UjNl iaJjaUJ c__ljb^ ^J] AJaluoAll 

CD 4 lSjA 3 cUbb cjajl LT 4 L£UJ! VIH ^^-Ujj - 

.o»jj^U gpl 20 £* LT 4 -2 
:VIH u^jj^ ^ 

Ig.UkT) AjAml jLuo j3 Aaila <jc a jbc £.bjaC (jA (Jj£>jj * 
.(gp 120) <4aJau) j (gp 41) AllajJa CljbjJjjJjfblc 
Alii) j^j AJkiaAj (PI7) Aia^Lk ^ 3aW a <ja (j^£l)J * 

^jjjilt ARN c$(P 24 / 25 ) ^Ikb 

.(^l^p.jTNl) ^"IaC^I ^aJ^)jl ^ ^bailLaaV) 

Ajun]a 3 l jV Axal^ll C-jLuj ijjiill ^1 VIH CHJJ^ * 
.ARN C5^ (Jblj ajjIjjII AiUlcd ajjUaKII 
. 109 o** ( 5 ) ^ 4 ^i VIH jj^ ajjj3?2' >bjfbbl - 

;LT 4 b^> VIH q*jj* jj^ S 
qu <_£ jiUl) JaI£j 11 (JjJaL LT 4 4 jAll ^glc (jAjjiill - 
.LT 4 < 2 k 33 CD 4 £* <j* jj ^2 gpl 20 
LT 4 Ajlkll ^bic ^a ^Lic. ^-LoAjlj cl \\nW ^-ajujj - 

LT 4 Alla!) (jaU UbljiaAJ Ajjujj^)iA 3 I A 3 aW a \1 ^JJj 

.^gJji^JI ^ Iglib j£a AlkaaAl! ^-Uill - 

CST^ QT^JJ^ ARN (3'^*'" ^ LulU Nl fJJjl f jU - 

ADN 

ADN 4^21 «l jj c^l jj^' ADN J- 

# ^LacV1 ^j^)jI iL-^j LT 4 Ailkll 
ajLc. {Zi dip. ^juijjjsII ADN op yH j> 4 I & - 

.AjjaJjJlS C* \\ ijjjjj ^Ullj AAajjll ^aJ ^ballLuNI 
^jUjuia ^glc AalnAll Ajjujjjlill ClAjjfLbl ^JaV) - 

S ^lK Cl Cc lJ ^C ^llllj 1 & ^jj 4 ^\k\\ \\1 

.109 (6) Aiiijll ;LT 4 J^b VIH SU^ s jjc - 

: VIH Ajb-a^l V 

.aJjV i ajL^vi <kj^ ■ 

C > 1 uCi (jjjjjdill Jjl£j (JJ^j C^IjLujI fiCC. jCJ 

Ajjlkj A-iSalk Ajc.Ua Aj' vUl ^lUlla ^LT4 b^-^23 cL^. ^Ui 

^j-^Ui (^CjJ Uxa LTc U^UJI j ScLCaUl ^Lud^.Vl ^Uj| ^JJj 

.LT 4 U^UJI ccc ^lisjlj aKajj 

UJ^ AjU^aVl) aU.^)a ■ 

Ai^iLaiA UiLk LT 4 u-^Ui Jj^aljiL tdjl jjjuo Sec ^ jCd 

4,^vjVi Jal Ac^)juoJ ^JjClLuaJ Ux£ 

^LCas]| ^iJailx>1*1 V l.g,A j^1 ^.j 4 . AicUa AjUJLujI 

Clip. AjUjja (J^plal ajiAll AjLISII ^Ij ^jjojjjill ^gic UK 

# 6^)iUa CjLuojjj3 aCc d VKa\1 ^jC 

# ^cUUI J)^. 3 t.ll aU.^)a ■ 

Uxa 3 ^ 2 A/Ailk 200 L>° LT 4 CjCjuI ^j-caSUb ^)Uaj 

ScU^)j ^Ajoaj ICAj cAjcUUI ClAjlpLuNl ^nVn ^aCc ^1 c^Cjj 
Loa ^aU JpjU ^cUUl lU.x^aj ACaj ^JjjA irajuol 6 ^) 4 ^ 

# L_jU^aUl Cl) ja c > I-UjjJ ^1 Ajjl^ijVI (jlaljA^I jUiUU ^ajuoJ 

;A^.jjL<x11 (jjla ■ 

.(Ajlp SjjC Jallli) jUiUVI ^gJc SjlaJjaJl ^gic CaIxj 

.110 (7) AAjJ ^31 ;^JJJjjlilu AjU^aVl - 


c 
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|<jcUa1I AjUUujV) 3a a*)j CjJaluoUl ^pj^a-a ^jlJ AS!)UJI 'V 

la-<xj ^U3Uj LT jl LB b!>UJI ^ (JjLuC ^linl <jj^4 

•Cllpj CjCaJjudU! C,W a) 1 U yj* AicUUI AjlplLuoVl 
CIjUjjij^)j) UUUI A-jlkU djUiij^plI (jc ApjUll djICjliinSl - 
AJjuoC I ^Jajuo ^lc* ^aCii (_A-ljUa JjoJI U!)Lk3l CIjUjj j^)J cAiujjjja 
# f^LA I Uajj^)-a Ai^jjaiU) U!>La3l 
# Aj^la. AjcUUI AjlpLuNl JauC 

(LuUaII ApjLk) aA.VujUH CIjUjjj^) 2I ^jc ApjUl! C1)1 cjjjjj31 - 

.HLA II AlaJJ^p AjJa^jUJl U!)UJl ^Jauj ^aCU 
A j3aA AjcUUI AjLalLuNl 3a a\ 

AjcUa AjUCLo)! cljlcal CjCalLudUl (jjuij iS^Jl (jl - 

1 C1)5jll (Jjoij ^gi Ajjlkj AjJaik 

. 107 (4) AjjJjll ;AjcUU 1 AjlplLujVl JaAj CjCaC Ajqft - 

•4-Iaa.lyU * 


CjJaJjouxSl (jLkcl Ajlk Jk AjJa^)UJl AjlkJl - 

CPA j *HLA II ^j!u Aibca^ ^jc j 

.LB jj ci)UJU3l 

CjCaJjuaUl AWa ^aCU AUa (Jk (AjU^oaII) Aic^lLaiUl 4.Akll - 

# AjjUa^)juj U!^lk t^jjojjjij AjU^aA U!^k. <Jja HLA I ^g2c UAa 
;A jJajlc UilkK LB b!)tk3! JjC Y 
1 ^ \\ >oc jV AjJajlc U^-k JjC LB b^-^2l L-Jxl) ^jl 

;Aj 3U3I (Ja.1 jaJI c > ixjj^ !caj HLA II lsJ^^ 
# ^cUa cSxa BCR aLjujI^J AJalLuoUl LB ^^bj - 

c> cLjaUl iajupJI j Jj-aJ^p ^ja jJa M* a\1 (jLkcl - 

^aJJ AiJaluoAll Lqjjj c^Luokll ^Jl BCR L>> cAJalLaboSl 


• f J JJ cJ^-bj AjAjjjj ^Ja5 ^gl] A£j£ij 

.(Jopjja. (Jk.U HLAII <3^ Si jp<2! 5jAim3l ( ^Jak3! C* njm - 
L-fl^CllS ^LuokSl AjJaJjqiUi AW^-HLAII CSxaII ^jla^)C - 

.LT4 <2kJ) ajIc 

.107 (5) :LB c> > ^u x>a \ 1 jc aUI - 

•<jC.Ua3I AjI Vi >mV 1 Cl)Ul! ^)-akL ^-Uc (j-caj V 

:lW 3 

;c_a^)jCi3lj ^.liijVI aU.^)a ■ 
AjIaW AJ JalilaVlj A jJalLudAll AaxLlj ^ajSl) AjJa^jUJl A-jlkJl - 

.LT4 b^!3 CMH II c> j 
U^L kil CMH I C5^C ACaJjaiUl AWa ^jCa^pu AjU-aAll Ajlkll - 

.LT8 

. AJalLaiAll ^gic jC1Ua 3I ck^)xj3l Sjcill l^J LB _ 

;^jLCi3lj ^llKjll j JaJjualJl Ala^)A ■ 

jjLUllj jjI£j 3! ^^gic U!)Lk3l JajUVi ^alL 


Oj 2 l?21I IL2j <*JU1I (Ja jjiUI IL1 —j LT4 3au*n ^aiL 
.LT4mj LTh b^ (^Ic -kpii) l^oik 
LB 2iip tLTh c> Jj^2' IL2 -* LT8j LB 2aiUii _ 
.LT8mj LTc cr^ LT8 bmj LBmj LBp cr^ 

Ajiiill aU.^)a ■ 

(J£jj1j ScLJoa ^abupl LBp ;Aj3a\k AjUUuoI Alla. - 

^Ia j I^JjjlAa (JUojI djlAjCaJjauxll AjcUa CIjIcSxa 

.AaxLJI (Jal^)A ^J^)3a ^jC 1 g J a ^j-aikllll ^aJJ ^ali U^)l wiVll 

^ajSj LTc b^-^21 >*Uil Alla - 

(^U! jjjjijbl ^J^)3a ^jc AjU-abl b!^lall L_iJ^aliJ 

AjU-aAll Ajlkll ^ja9J^ Alicia AaA i-a Cli^Ca c 
.118 3alak a ;AjcUa 3I AjlalLuoVI Cl)bN ^glpaaj lalak a - 



•l^IjJI^L sjJ! lZjLjLaj9j—*J! j: 04 SJL>yJI 


















































































- (>)]> ^ ^ 


<> ...^vStiJfl fUe 1 !! Jj-J' 

4 


[kj&' frlil j$i ^a£ 


J* 

CMH2 



J' 5j*3i yjUJ ^^flnJl ^ tVjIvj f^Lw' ^ ^ lid ifj'iAJfc '^^l 

T4 —* oiiJi ^ ! J^ ij CMH2 J/ij CD 4 ^ c^Afis—£ ^jjj; *JvJi c^juJJi ,_£^ “ 

TS —r u^j ^CMHl ^*i *u" CDS .* j* &* ■i r A T k_*£ JjjJ V^l js* -* 

(L^uit jjj v>u* 4>ji^ -i^i cjiiii cjij^j CMH ^ TS ji T4 > 


^^jCMH2 

(JUfcJt n JH 36 GS 4 M 2 J>L ^ VI £* 
IIJ j -i< : —CD4 *u** 

m I*" ^!» j« ^i-L^^-i 


EL2 



fr£‘^T8^l|_J 


OT^fis—a J 

oVfT £ j^rSJ 

~IL2 



'■ ^ s '*' \j^~ ^V i.-’.’. „.. ! i i *u^b 2 1^—^' ^rw j 1 r4 aJ^* w kI. l . 1 ^- 

<TS^Vj^ fc ^ji-jSyy^ ji jjtf ji£ii Wi y^i ^ 


J* j* f 

CMH 1 

JjW) 

J^^CMlIl 

(jjtuJi 


Cfjf^ oyJi^J,” «ia u/y 

J* 41 /if 


; irij^rti O'iJ j^j ^ j>j'J' O’J^_Jjd ‘il 

T kf^] '^>1 Jij 1<“ '■! Jj£ lf^l 3J./ : ILI 
B jT V^M Jar-U; ,J^ ( Jhu* jaj Tfl Oly'i*Jj$ EL2 


jjWSij 

f' — li^ 1 

> 

r. 



jyi 

in.<¥ L 

^iL> 

iljUi—i' iJ^ - 1 


£jJjil >JjJ jj: if’rtflil lilJj'jlL 

* 



1/U J-vU OLij’JJ, HJ’—f rtJ’J O'jjLill 

TS 





















































































































































































































































































































































— oljLjJi 5■ V a -b — 


4jJusJI k->y 3 




ijlsJVt .cr^^l jLuajyi ^ LjUjjjjJ) jjJ ;05 SJajII 4 {usi\ tl 


;jjjb JjlujbU <bLi*Jl Lb^yUjLuib! JaC. V 
JjIjjuJ ^giblbl (jSbll ^bVl!l ^glc« LU^lAjiLulbl J-OJU - 

:^^Na+ 

Jb-bbl ^ Abba sUbl jjbj jbjb JjIujVI ujUc. ^ * 

.Na+ Jjb.i ^ab Vj ^jLuoiJl 

Aj Au^albJ! Cllbbl £$1j-a JabjJ (jbjb (JiLujVI ^j * 

.Na+^j'Jjb^j sUbl ^-Ubl ^1 U^j-a ^Lib!! JjiLuobl 

£koll) (jbjb JjIujVI cIjI jasI I g^a jibj ^2a ^Vij - 

.(1 jl j bjjb) A-ijLixu£J 1 Lb!jjbU bib (^UxubJ! 

.135^ (7) Aibj ;jbjb Jb^Vl dj^y^njg^Q J^c* A-iiT ~ 

4aIj^I 

;3a1 Ji <SU ^ 4 n,.-T»ll UiUlVl ja> ✓ 
A.jx^alb) l > iJajujj^a <aJj3l aJU> ( ^i ^gju-ab! L Ulll jjbj - 
^Jojuj ^glc. AjL^.j-a C* \\ W >Vi £^.jj (^gjUibSl UjUaiLuiVl 

L_b>UbVI Ibb j£. 0JJJ U <ij!!l JbU A-JLuj C* \\ W >*j l <ijNl 

.aj^I jll Ls ^ (-70 mv) 4b*b uj^ c 3J* 

;A^.ljll jj^b Lblb jb-a-a S 

(AbUj^bll aJL^JI^ ^jLixll jjbbl Lb!jbu Jj^ n>n Jabjj - 
.(^ n^»\l l <n!!! Ajjj^J ^ n«a>!l l <J! A»i^.j3jj jjbl AJlaJU 

Na+ -U)!jbJ (jjUbb! jjo ^ jjbl jc. bbjll jj-ab - 

c> Na+) K+ ^j^j 

.(Jblbl gb (joiiaJlJ £ jUJl gb K+ 

.1370*° (2^ aa 1^)11 (j^<^ - 

;A_^J^)l! ^Uj) A.\^.V^H A-ijLuoiJl djljjjj^jj]! ^al^k, - 

;(L-Jjjgu3l t jxall) A-ljjjl * 

. jI^UjoAj A^jILq (jj^jj AauSj^j AjjU>u£JI \ - 

^1 JajuJj]| UjJ^k ^l^judll (Jib - 

S^AUaJ \a JauajjJl ^j£jj 

(Jib A-j^aLb CjI* laJ c :> n^ (^liiaj^al^ (_^ jLilbl (Jib jUb - 
.K+ J^ Aj^alb cbl^b^ Na+ 

Cj!jjSI! bic. (j-o ^)j£! K+ -A *b^albJ! A.bUiitJ! cb! jjSII _ 

.Na+ -A ^-albJ! AbLudbl! 
.1380-^ (3) ^j-^j '^Sll Lbljxa^ ~ 

: K+/Na+ * 

s A-ibjj^j AbuJa-oll AjjI jaftti Ajunial! - 

Jj£jj JSV1 (j-<a (_^l Jj^jll! (Jjo^o JjIjjuoJ! Jib ^ojujj - 
. Jlxil! Jill! (k _ 5 -AJub a^)AUaJ ^ic-Vl 
Na+ 3 *biibii ^b lLu^ jjj!^ j^J-^ J^b ^jis - 
Jbl^l! Jt l^Jijj K+ j;j^3' c^t 

^Jjlil! aJsjSL^-aIIj AbjJa-<J! JaC- ^ojujJj AXP bl^^.bjjlj 

.A^IjJ! (j^-<^ Lbbj Aboj JjLuJI 

,139u^ (5) j : K+/ Na+ ^bba>a J^ <J1 - 

<bLJtibll c**i\ mj^ill l <aVibx> jjJ ^cjJajj ^bhj ^jujj * 


* AjJjI! (j^-<^ ^Uj! AibbbJ! 


^‘J 31 


Jj+ ~ * 


o 0 ° 

r~^M 


• 0 • 


• ATP 



alixJ! Jb^J ^J! ^JjJaxl! (jjAxbxl! (^-^jJ 

4 ^ u \ 1 * ■ J ^ A-Luo^ LbU^JU^aC- iA-iiua^ c**j Xiib 


;aJU1! A_12^jjjuu3! 


Jj^ajj tS^ibi cbilbac. tCj^ylbaxJ! SbU A-li^)^. djUjn^c. 

m iA)\ jub> aJojuj! Jj l^-bj jj^-aUxJ! 

Jj 3 A-Jb (jjJ (Jj^aib^ jL^ali! Ailabi cilJbJ! JlbL ■ 
Jbl! 1 x>g \u A_L-£ali]| AiLuuxl! JlLbj A-ibijuut Jbu A-JbJ Ajbbba 
Ajlix^c* A ilb L<ijJ Ajbjjub JjS A-ilbJ! (jj^J t^£jjbal! 
bu A-ilbl! Lg! Aj£jju1a] 1 cb!>L^aJjaJ! 

Aj^c- tA-iL-bC' tA-Dj^-aC- A-ilb (Jj^bli ^j! (^jfL*o_i3 A_jbjubo 

JlSSjt (Ajn^c. AbLi^j^ JajLujj^ A j n^nar !l Lb! > \\a\\ (j-^j^ ■ 

Ab! \a& JSaJJj L^jjauJ! (_£jluui c _Jc. AjU^arlt aJLoj^J! 

(5^j Ajbbbj Jb Lbljl^bl! A-jbuUl Lb!>L^ajjaJ! Ia j^bi 
>( ^Sjjub bu (jj n^»!! ^jLuabS! (jjx>^\!l ^)bu ^J! 
^3 J-axl! Lb\jj-a£ ^pljb S^jbubxl! Ajn^ar !l AJlajj^j! Jj^Yi ■ 
^ju-axl! ^luti ^j£^)b S^Lub aJLujj ^J! A-j£jjub Ji3 A,j!b!l 
a_ i£jjubi bu A-ilbJ! JajiJ! LbU jj! jb ^ubUl ^jU3! 

.((^jb! Sj-a <bUj^£ AjjU>u£ ^aJ AjjU^£ jAljJa cjalau^ 

(^jjLuJLH (2jJ^t) Jilit 

^a! (j-^J ^jUi*J! (jj^!l Lbl^)jxb A,j u^aa.ll aJUjuJ! Jlib! Jab^)J - 
;^A Ajl^buj I^A ^b-a-o ^l^JaV A-^bblLaiUl LbLiblSl 

:Patch-clamp ^ 

(JjjUs jl^_aJ Ajj^alLo Aj^)£ 'n a A-j^aLo AJajuj! jJ L <aj!!l ^Luob ^ab 

Lba^-OJUJj L 111]! ^LudC. ^IC. ^)bl ^j\\ Lbljlbl! Ajudl^jb 

;AJU]| J^Jal! l > ujj^k ^abj AbUibl! Lb! jjsl\ J ac* ^^Ic* ^ijbilU 


# A_ijljuab 6Us (_^jbaJ L <aj!!! ^jc. A-L^aS (jj-^ ^UibSl (j-o ^ Ja. J^jc.- 

t L iU3! c.UjdC' Uib Ab-a3^ fiUs (^jp's.J c-LuaiJ! (^j-o ^ Jj^ - 

jU-aj! (j_3^^ a^u-aS SbU^ ^J^j^J! JjUU! l^ - 

.Ajj^U! A-j^aUUl ^jjujUxa 

. nOo^ (1) :Patch-clamp »L^JI Jj& - 

\1 t._iii]l g.L ujc ~ ^ic- yia jyi^a ^xlLaj 4_iiaj v^ 

J 1 ^ JUoJ^U ^ U^» !1 L b!!! ^.Luab (^Jc. (j;^*^ (jj-ob ^aJJ 

u^»!l l b!!U Jk-abUl bjjiill jjjiibll (j^*^ ^U^^b 

U! ^JU-ajU! L. bill ^^jlb ^jJajJ ^j^jblV! U-Lia. 

t L <i\\\ ^Uibl! (jj^!! (jouflj l. bU! (Jb!^ ^-ba^j Jiauubl! 

.1310^ (2) J* ur^J^ > - 

Jilit AJt 

LblbUa JjJab ciLUi-Ul (_5 jbuo-Q A,j u^aa.ll aJUjj^J! Jibj 
>Lg £jjoua Jj 3 ^Luabll jUi A_nb jj! jbJbjujVl Jbi AbUxub 

;jj] jS JjIujV! jblj 

Aj A-j^albJ! Ajjill Lb^yYnn^!! ^gic. jbj^ JjIujVI ^nTi c5^J^ - 
jib Ia jjc. JSbbl Lb!jjb! ^-Ubl ^g^jjuba bu c-Uibll 

Lb! jib A-ic. J^»^ ^ jlbl! j-o Na+ Uh° ^Ib!^ 

>L5 £jjbUl bu ^LabJl (JjJjuo-g AbUj^b 

;jj]j£ JjiubU AbUibl! Lb^Uikub! Abj V 

Lb!ba.j Lbbi 3 C* ^-bbjjJ Lblb^j Lbbi 5 l>° UJ^b - 

! aq \a Jb (J jib jjiblbU jbb^j J ! g x>» J jc. Ajalib-o 

Ajjb-o (Jjj!^ Jbab A 9 xi VU jjbjj cjUjb JjjjujVI C* n/n! 

jj jb (Jilaal s-jUc. Allbo sUSl! jjbj j cfiUa Ia jbj^ 

.(^Uubll ( bLU!) 
.135j^ (6) i(jJJiLoiV! Lb^iy^u^ A-b - 











































































































^.^ulCa Cxj s-buaxJl jj*a£ 

AjfLllCa (Jj 3 A jl'sll CllUj-a£ jjIjJ CjIJJ <_£CjJ ■ 

j jll^ .AjfLulCa (Jjfi AjL^JI ^gJjjA C3.^ + Cjl jd Aj-a£ Sctjj 

^Jc, AjfuCCa (Jj 3 A jl^ll (J-axll CllUj-a£ jjI jJ jlijJ ■ 
C*n*\ t^fLiCCa <Jja ^LudiJI ^a Ccl + ^ CjIjjuJ 4-iLJ^a3l diljjall 
Clll^jji]| jj£l CCc. gJ&JJ <j-<x*Jl Cllljj-a£ jjIjJ cl j La1£ 
(Jj3 AjL^ ^J| (^g+2 <j-a jji£I Aj-a£ jj^.C Adaj Ca + ^ -3 AjJaljill 

.A-lflfda 

(Jj 3 A_nj^axJl Ajt^jll ^Jl C3. + ^ *^jl <J. J^C Cf* " 
<Jja ^UixJ! <j£jju!a 31 s jaJk jjaVi Aj^ul^a 

t^fLilCall ^joJI ^Jj^aaul ^jLl<u£JI ^Luxll jjjajj nVi -all 
.6jjjLdl ^jj^axll £-Lla 3! A>La£ clc jj Ca, + ^ jj^jii clj LaK CjL l^ 
AJajj j-a AjC-^j AjjLjuoC' Cj^LialLua^a ^ 1c, ^jl_LajfLll ^LloII <■ ** j, jjj, j ■ 

Ia jjc* Na+ cjl<J j^*cj Ujjaba A-ijLixu£J 1 ccljjiSLj 

.^SjjuLa Cxj L-jUaiLoil (Jljj gjjjl 

^gi jjx-a (j-a j A-^-jjLall A-IjLixu£J 1 dil^-C^I CCc. jjxjj ■ 

cl j Lal£ Cln^- c^jLi-aJ^ll ^LuJl jj£jj Ujj*\ ^£julCa Cju c-LuliJl 
A^-jlLLa]! A-ijl Clll jjjall CCc. ^jLi>u£JI ^JLall jjSjj 

L-jlJailix jjV 1 (jl^j ScLj Aj-a^ 6 Na+ CjljCu (Jj^C clcjjj 

>Lg £jjuCa Cju (J-aC. jj-a£ cljlL ^ n» 11 (jjli jl £^J tcjj ^Ull 
t^g^JjuCa Cju c-Lixll ^gic. Clj5j-a ^jLiaj^JI ^Luxll jjjIj jjfLl U 
^^ic. Jaxj ^c-jj C&O^ 3 Cf* I*** 

# <j£julCa (Jji 3 Ajl^ill C_a^)la ^j-a ^j-saLk-salbal clxJj 

AjjL^aJ^Jl Clll(J^Uu! ^1 ^U-aJ^Jl ( xJLal) iS^j! u 

# A-^.!^)ll (j^-<^ fiCjxJlj 
- 162 ^Lball c n^jii A-jl - 

A-ill ^jc> ^ixj ^jj^aJl ^j*nn<a]l r 3 ^^) * 

* CLUiuJl jlaba ^gic. A-iJu-saxll aJLujjII jjq/ln 

- 165 ^>^M1 UU^aW - 





Ou 


■ ;j^y/ 


BAC 2016 


J^fclt £)J->S 

'^^ ' ^ (_Jja »l.di».ll ^3-gC- 

jiiii Ajjjj oA*i^ Jl»i Ajjjj Clllii.1 Aic. (JxC. (jj-a^ (Jja. ■ uJ ^aJJ ■ 

^jLuoxll Cj .3 *a^H ClllJjxli ^gi (JlaJJj C5 £jjuCa (Jj 3 ^jjn^ar \ (^A-lixJl 
ICA ^gJuL^. ^^gic- AjCliiU Aju^jojj AJ^j-a Cliljjiu ^jc. 

(J-axll dlUj-aS jjIjJj Ajinll SAjui A»jCjJa Ai!Ac. C^.jJ ■ 

# (J-axJl dlUj-aS Clj Ajinti SCjuo did j LalS C % n^ 

^giklc ^jLil dsljlnll ^j-a J-axJl ^Cj^a-a ^jt ■ 

K + ^jl^Na + ^jl(j^j^ 

(jlc-^j ^_gA J A_i]a3ji3l Clll^lill ^g^uoili A J^al ^ dll^S ^)iC. aJJj 

AjL-aLk ^^kl^ Na+ Aj^aLk Clll^jS 

.141^ (2) j t^l djiljLull pi jjI - 

. 1420^ (3) J l^J^''jill Clll^ill cJ^aC> Aj]] - 

;<J-axJl ^jj.a^l ^CjLuJl ^jj>oqMl - 
^adi (jc. ^cjUII ^Idl jLiiiLj Jaiij-a l_jLLS1ujVI <JIjj * 
CjI jS1\ ^-Uijl Cxj jj^jlll ^jCli aLalil Na+ CjIjjoJ ^iklc 
< A..ilx.^a K+ -5 Aj]*i\jill Clll^lS3l Qjilij Na+ A-Jal^ill 
^acl (jc. ^U3l ^^.jLkll 4-iUaiLujVI Scjc. * 

ccljfill ^tjiil cju ^j£^)li3l ^^)Cli fiLad ^a K+ c^l^jul] 

Na+ A-jjal^ill Clll jlall ^Ixlij K+ A-iJj^l 

jl^alLujI q C- 0JJJj ^g-^.jLaJl jlilllj JaCi^-a ;L_lUaiLuj| -laji * 

K+_S ijill cllljjall (j^Uul ^kij c < i ujjj K+ 

# Ailx-a Na+ A-iSal^ill dlljlill ^gilj 
J^+j Na + -^ A_Jal^ill diljjall jj ;A^.I^)3l ^gJl SC^xJl * 
(jjblall ^JjUl Sclc.) ^gio (Jaxj L gll3l K + /Na + <^Ca-a (Jaadlij 

.(AjJjII AJUa) Ajx-iila]| AJUJI ^gJl 1c. C^jI^juoII 

.143^ (4) AaCij ;j^axJl ^C^Ludll ^UtiqMl - 

I ^U^aarll ^-^1^1 ^gi (^J^axJl ^UmViI - 

A.'vjV'i ^gju-axll L qjlll ^jlLua-a cJ^xxll ^Cullj - 

S-LuaC- LS^~ K + J Na + —^ A-j^alaJl A_Ja3ji3l CjI jjSII 

^jlLoba ^gic. al^.1 Jjj I x> nj c ( jjc.\_idl ^JCC. ^gjl^iajujVI Jj^x>ll 

#( jjc-laj]| CCIC A-nj^axJl ^iLiSVI ^ iaaa Ajjill j ClAaUikl 
^^juj ^jjc-LajJl CjIc eiUl^l gJ A-nj^axJl ^JUjuJI (JIUjI (jj^J - 
^jjSj LaIij tdililUkVI (Jjj Jiill aJojujIjj jj^J l^Jlalljl jV 

aJojujIjJ (JSjjj AijIii (jiC-Ladl <-ajCc. L^UlVI <C. Jjuoll 

#( ^gJU-axJl L \\W\ ji^a ScLjj <C. JjuJI clcjj La£ cAjl^^a dj 'jC 

■ 160o^ A^jjj •AjUo'i*II cdLjVI ^ Ajill Clll jJ^ll p jjJ - 

AjjLudxJl CjUjj jjjll JjC ^jCajj J * 

* J-axJl ^UjI Al^.CLa]| 


—Cd-^V 1 J'jJ 


n«7k 4 


^k2|U^ OaC /**' 


W>j 


3N«4- 


^ K+ A Na+ 
O fcrm^ ou\trt 





^kSjiXf Ca^it /•*' J 1 

• IN^ 
oavcrt fcrm^ 


* SN^ iK+ *N.* 

- o 40 ° owvc JJ ^crm^ 

• • • • o 2 kV ° O 0 * 0 °°» 


*3x 11 (JUtaTyi l^Ll^S^^JI jjJ :04 SJ-p^jJI 






















































































































;AjAu*ix> Axj dAijoAll frLot V 

- 

^3 Jx-ali ^lll Aj£jju1^ du dAij-aAlt jxa 33c> jl 0-<d jA 

dlLlt^i tA jlx-a-a jjjfLlj i^5L±uia 3xj j)j n«o* 11 ^Jl dlBjll joBi 

.(AillA^ dLLd) Aillk-a Aj£jjuu> JjB A-m^aC. 
.151l>Q (6) C)A Q) J^g^l - 

;(dijq) oj 0x0 - 
ja .1^-lj (jl (_ 5 ^ fi3jlj Aj£jju1^ du djUjoAll jxa 33C- 0x0 jA 

jjjAj j)i Jajdj # (3^lj dWiox>) S3^lj AjSjjuLq JjB A j u^>c. AjtgJ 

.0-0311 ^li V S3c.tiLo diitA tit Uixa j Ajjlilo 

.151o^ (6) t> (s-0 cM! ~ 

;^axll r L^yt jblt ^ 

^XJ dAijoAll 0 x 0 jl jxduAj ^fliO-Q ^XJ jjh^y 11 J-OXJ - 

A g 1U jl Ajodxa dlitA Jjjuj dlBjll <jjoii ^3 Al^aj ^jll Aj£jjaua]| 

AjildjVI AxJobII ^C«3j Ax-ajL-nA*lxa AJaixa ^3 cIA33c. j)lA La^xa 

;(^ n^xtt c <ajUt Aj|3j) 
3j3ji ^gJl ^j3jj Adxll Aj&aAa 3xj dAijoAll 4L«o^x> dlxL lit * 

.Cb" dulll ^3 jOTn J-oC. j)j-oA 

3ljJJ j\i Adxll <jj3 AjfaJjuixa 3 xj dAij-oAll Al^aa-o dlilA tit* 
.A.^.1 jll j)jo£ ^ic- ^ QjM JaSLaJj JxaC- (jj-<^ 
dLLxuJl ^jluJ-4 CjIj^aJ) JJjLj 
AdL-aAll dAli jail ja .10x11 (jkdj Jikj (jl ^^Jxxuxll (Jill! jA-oJ 
LaJ ^UJl dlBjll ^3 SjjAj ^ixax!Luoxa]| AjC-tilax-aVI jl A-ix-llLal! 

.dll j^Axall t^il jjLxdVI A-ll-^ ^3 jl A j ill ^al^C-V 
. 164p^ A3jj J l^lAdoll (^jliuua dll j^A-oll jdlj - 

jAli ;Jli-o 

j)A3 ^daj-all (J-iaxJ 3ic. ^3^1 t» gjAil jjjBjj-oll (JxaxjjuaJ ■ 

6^. W x> L -)1..ia£. j ,jj£j aJL<xx!LujI 

^iUSVI 4 ,ju^aC. a! Ujuj JUSjI jbJj] (_£jS A-njj ■ 

AJl^W (jxa p ^J! Aj^jxa ^Jl A-iuoaJl 

^■Lo^3l j)j) u«o »\\ ^3 aJLuj^) AjjaiaJl A-lJj^axtl 

j}C. ^kljxJlj L qJalaJt 0 JJJ) ^JjjLua^VI l^JC- 0 JJJ 

A-iuoail L_sl_i]Vt ^JA^ 0 <JU3jt juj c_sjllL^.t 

jpa ^jLx-all jjU/ia tt ^3 A j n^>C> aJLuj^) -lJ jj ^aJVI (jc- 0JJJ ■ 
jljfll (jc. A-LoiaJl c^UlVI CjUI^j ^gic. JJjJ c^iJlj ^Ixa^ll 

e Ux-nia jjVl L qjqVi P jtjst Jajjj ^ilt j)jlij£jVt 

cillxLj C‘ n^s. cjjJLaj^jVI cJx^C. ^)jaaj (JxwtJ ■ 

Cj jUiLauall ^gic. C^mlU AJ 0 xsjojj jjJlLSjijU AjLaua A_iC. 1^)3 A.UJ 
^lllljj AjjuoaJt Aju^xtl Ajl^ilt jJUAjbU Ajc. jilt A-iiUixll 
# ^lVlj (jjjLua^yt C qjqVi AjxiJ p fijjlxall jljfit JaJJJJ t^lc* (jxaxJ 
u^xlt jl^aJI (^g-lc- djt j,^x>lt CjIjjjIj 
C-jLk-aJ c. :> ^Jj^axll jl^aJl A hi h j ^3 jik Clit j.^xalt c > \ n>n 
Aic. 0JJJ 0-all ^3 CjLjI^ILj dal j.^-all JjUj j-a *i3xa 3 ju jj-oAAll 

AjujijI^JLj 4^L^aVI ^1 iS^jA Iaa Aju-ax.ll UjLkll (jjjjLa L-fttS 
Aj^jsiJI c_flj\Jajll ^3 jl^ li^J Ajj^allj Ajjx-ajllj A-lx-ajuall 
jjC» 0jlj (JxjI^)1Ij C^*^VI ^3 Sj-aluaxa A^ja-J L_jLk-a-all ^>*OuJ 
ClAjjij AjL^-aVI li^J 0-all *i^)xi3 ^3 Aj£j^1I jJali-all Ajl^-al 
0-ojuJ! Aj^aLkj ^La^Vlj t^llj^VI ^3 <xilc- CjIjI jiajjalJ ^jjL-all 
Ajjx j)-o.l«aJl L_jLi-aJ c :> ialxll jj^fllllt ^^3 jjti^lj jx-aaSlj 
liA C0l j-all ^3 S^l^j Aju-aCj All (jlillj jjxjudllj jj^alill ^3 
.^juaaJl ^^Ic* J^J^j^l Cljljjjlill ^1 A3ljJaVlj 


> :3k~ofyl 


BAC 2016 


Ls ^axl\ grUj^t AJt 




.C5^^-C5^^ * 


i^LLlall p I jit "S 
I^^JI l^inij c > ujj^ - 

1^.11 Ia j^3 Ujj"\ - 
*A_l^_Llij C^ljLjUd-0 — 

(Jl j jj ^g^Jjaboll 3xJ ^Lixll ^gic. ^ u-oxlt 0Lbalt Jjiiti - 

3xj j jjS j J^i L_n 


Ixja n cjill ^^JUja-all 3 ju ^Luaxll L_lUailjuj| 

.PPSE 

dll jiB ^3 JlLdj PPSE —I S^IjaII A-iiLudxll c^it mjjJl - 

A_u-a ^ M ^ L^j 3 A_i^_nii AjLi^i^ 1J iN^H - Adl-La^ 

dlljiill fiiA ^ AjjbiLuaxa ^lc* Aduj Uj\ (j)JJ^^VI^) 

0JJJj A-l£jd-Q ^XJ Ajlkll Nci+ ^jlj^ l^.liiilj 0 -OjuJJ 

(j* j^l jl lsj^a t\t) ^ ^ PPSE 

.(A^jdxa du AjlA.ll ^3 jdVn J-aC. jj-^ AjjxII 
,163(J^ JalaAxa [A.^i-all ^jlj-aj^ll ^,1^-all ^jjlj - 

*A_llaULLl c^LlLjua-o — 

^ ^^id-all ^XJ JdiAll ^gic. ^ U-oxll 0L-all JJjlj jll - 
du (jj-<^ jjg.Ja ^3 l > 1 udj cjill ui-all du ^Luaxll L_lUaiijuj| 

.PPSI LrWf^ 

AjjLlxui dll jiB JiLdj PPSI_J 6^3j-all AdLixll c**ll \\\jjJl - 

!•> j -a ^jI_loj£ 0 j ^ 1 ^ jA A -v ^ A-ilaJ-ui A qj 1 ^ 1 1 

0-ojujj dll jjSII fiiA ^ AjjUiLuaxa ^gic. Aim d n^. (GABA) 
^3 PPSI A-ddixa ^xj AjIaII Cl- ^jlj^ l^.liiilj 

^xJ A j 1A11 J-aC. j)j-a£ 3jl jlj 0 x^xjJ V) # ^^ld-a ^IxJ ^Luaxll 

.(Aj^IjII (jj-^ ^lc« JaU^.11 ^Lj AjAuj-Q 
.163c>^ (2) l^l^Axa • )anxalt ^j!jxi>jAH ^xlixilt ^iilii - 

.163cK> ^lajlaAi ;la/lx>ll dlnMxxll J-oQ Ajll - 



- tiLUi-oll (JjLuo-Q Aju-ax,ll AlLluill Jlllil A-ill - 


• (jr ? juyi cIjLllJJ 9^ :04 SJ^jJt 











































































































tT ^ *♦ 






























































































































































- 4 j Jlail A->^ 3 - 


$y» ,4-LiLS 4 jjL*4j£ 4JUs ^jJ) AjjjaJiJ) MJLkJ) Jjj^j ljUJ) *QJ <?Ja jU *L2jjlaJ) 4-LuhJ) 


JaC. ^glc. L (jt j3l jjjIj 

JljAal eJlLlIal Axjluj <ja ^j^a!! ^jCxijVI £ jjC^all - 

;c_JJJ ,jfl! ^ ^-A j jla jjU 700 C5^' 400 c> 

s ^)a^I t^gJlSj^J c^gAi 4^-iuuaiij c 

^^3 tAillkA Clll^judJ ^iLikVl jjjCo^-AI CiUj^^. (j^allAJ - 
aAA3j ^jaJ 6^'ynqilj c3jjl) A_A^>ia3l C^LAa^l 
^3 ^LqCxIa Uj^ij ( C5 H2 jjj A-Aaju^ll L-flLAaVl 

jjJall l_u£ jlA! gAjuij aL^alLaVI AjjuC (jjj ^lj ^1 jJ (jjfLj - 

^ A-Alx3 JKVl <^A L^L^-^IaI JKV1 cJiLilaVl (jl Jcj Iaa 

L_lKjlAl A.AaC. 

.181pa (2) 4-3JJjjl ;C-jj£oLliIl JaC. ^gic. l qjAall (jtjJl jjjIj - 

;cjj£!>Lii3l (Jac. aAI V 

; £.IaII iCjuaSi _ 

(jpllajl Aic. ^p-Lil *VaJI SCjuKi ^jj A-ijjJajxtKll aL^.ja3I ^.UjI 

;aAIAI aJcIxaII 4 02 


h 2 o 


1/20i + 2H 4 + 2e~ 


;ClAi(Jj^utiA pU.jl - 

CjUjjj£J^I Jajj ^Ai jjl pal jm jA j NADP+ Jwjj 
ac.L^.jI ^jjj ciAijjj£J!)U jjikVl (Jj^LuoaII ^>jjxjj dAi jl j^A!j 

•aJcIxaSI 


NADP“+ 2e~ + 2H + 


NADPH+H+ 


; (^p UlAILujV Q Aj^aj - 

AJlaJl <ja I^JUluI ^J| £jjCall ClAjjJa. (jiaJ^)xi 

AjjJa (jA (jjjjSJl 4 nCKj C* grjg’Al AJla. ^Jl aAj^VI 
^ic.1 ^)ICa ^L-aVl 6 ^ICa (^^a (JilllS A-iJ^jJa < 5 Lia ^)jx>aA.jll 
^Jl C^xJ (j aj Cxj t0l^J 5 JL^. j 

(JSuoj I^JjojJ^I ^1 AiUall 6 jICa 

# ^A-lL^al aJL^. ^Jl SC^C.^ ^.I^a^. Cljlc-lsuoilj 

.184 cJ-^ ( 5 ) ^^lalSl S^aIAj - 

|AjjjjJal! AaI^jV! (JaC. <A\ - 

;^A Aar n s\ V1 ^ja ^ja A qjSLij 

;A-^IjA Axu^al * 

JLaLuI U jjJ (Pl,P2...Pn) -j 4^ _>».jjj 0 .jIj&L jjii 

Axju^a ^ja A Jjou£a]| ASlAall (Jib Iaa A-AjjJoSI aJLLAI 

Axju-sal ^Jl (jjC S^)jL^a Ax. u^a Jj 

.(Jc-lilAl 

•Jc-liiAl ^* u^i * 
PSI ^ ' j j . ^i-vjl l qa (jJJJJja. ,j-a jj^JJ 

t 5 ^' 3iUa]| JLaluit U jjJj (P 680 ) -i PSII gAj (P 700 ) 
(P*68o)j (P*70o) t> J^3J 

^. ■ "*‘‘ I J AjjUaJlj 4j'lr, i-'l .jj'K'I Igjljaa Lo-a 

•4 .11 *i\i (. 1 . . |JV ^P"*~58()} ^5 (P + 70o) ^ ^‘ ‘'^J] A 


2P680 |, 2P+6S0 

2P:00 —2P 1,1 700 


-> 2P sso — 2 e 
-+- 2P“?oo — 2 e 


;(Jc-lij]l 4j^A^a)j 4i i,^>Yl - 

■ 185o° 

(9+8) ^44_A' ^g3 (.Jcljult 4j..)j^al <SIa - 

.I 860 3 


1 ^j 3 Ajj^ SjAUa ^^A jjCall L_u£jl 3 l A.jIaC. ^ijjxj ■ 

CjIjj ^j3 Alol£ AjjLiaj^ AiUa AjJjjJall AiUall 

CjIxjIu-sJ! (^jJjaa 1a^)5aj AjjjJoxJI cI^aII 

;A-AllA! Aaj^)juAl I'N.j ^Aaj^)juj ■ 
# A-1jCxa]| ^-oIaVIj *Ia 3! - .C02 - .»jjCall - ^^jCo^AI - 
4-102 C02 (JAaL^aU JilAJJ ;1 a jaUoa ■ 

^AjjjJaC. Sc\-a 

;^gJj.jJa,Sl L > vftjlll aJcIxa ■ 


6 CO 2 + I 2 H 2 O -> C 6 Hi 20 6 + 6 H 2 O + GO 2 
n (CO 2 ) + 2 n (H 2 0 ) ^ (CH 2 0 )n + n 0 2 + nH 2 0 


ClaC. jla 

AjuU-all A_iij L_L-aj 

^jJ^LuaC- ^ja ^j^£a L_SoUu Ajal^A ^(J£juo dllc A-lCoC- ■ 
A. UjjLaV I oCIaII ^ajujj JjLaj J^a 1 
>>)» 1 A-ijUixSI L_iiil jiAl ( 2jA ASjja ^Al!^ ^\a^^)JjuJ 

^1 C-lLumj£ ^ajuA S^JJtjL^a cAjj)Ci"\ ^ajuoj aJj^As 

(_£ Ia£ A Kill A Ig.x^ax.j ^jja jJJ Cjj^oLj 

^ClilAjjjXJj 6 ADN <.** \\ n ^gic. SjjulaJl 

^Jl AajuoLq 1^-jV Aj^)J^^ AjuLx-all ^ULCj ■ 

I^A j A-IjuooIj AjjA^a^A C1 jIj^3 
j ;^jJ^LuaxJl * 

.AjuL^all ^Lkldl ^.LudiJl UbCC^J ;SjjulaJ) * 
# cjj£oLil3l c-Uio * 

■ 177 (J** 0 (1") Axjlx^-all AjIj - 

l^ L_iKjlll AjIaC. CJoIc-Uj Ax-uL V 

£,|^jJa^J| Axil CiUj^J ^IjaKII JjUMt (JAAA b 
tSjjulaJlj Cjj£oLiI 3 I AjjuoC-I (jjj ^UaAII 
< ^ g jjjL>all L_lK^)!i 3 l A.jIaC. ^3 A, qVlA .a cJiLlaj Ia ^.1 (jl jcj Iaa 
.1770® AxiL^all ^-alixl ^jLiaj^II L_lK^)i 3 l - 


, SCjuKI Ciolc-lij ^A ^gj jjCall l_iK jilt A-AaC. ■ 

j y^j c < iLLajjj ^Lic. ^jIuoa ^^glc. ^CL ^Ia3I ScjuKI * 

^A-ijjJaj^Kll aL.ja 3I ^gAjoij 02 (J^Aajl ^alJj ^ 

C02 4 tS jAiaJ l ^glc; C02 jj * 

^AjjJ^.jJaKII aI^jaII ^_gAjoiJ Ajjx>aC> ScIa c > iKjj aJoIA. ^aJJj 

.179 L_iK^i3l aJcIxa - 

Ajj ij^Aaj^u£Jl Lj^lij 

;Cjj^oLu3I ^.Luoc. A-iL V 

^jjAlJaj ^ In aAc-Lju^a AjA±iA^9juj^3 AV** ^ja 

CilC ^xa Jc. 6jLp ^J PSIj PSII 

Ia£ filjjujij ^)jjJa^-A!^ A 3 r uV1 (jA CCc- ^ic. 

^A-IjAa Ajj£) jljiu) ATP fjo'j CjUjjj£J^U Jaljj jjSlj 

< A^jjjL>all AjjjS jill aLAjuALj ^)j^alixJl 6CA ^ja\a ^aiaJj 
. 17 8 (21 'jll 1 cj j^oLull filAac. cili^A jaj - 

;Cjj£oLiAI (JaC. Jaj^)juj 

Alaj^juj (JjaJJJ 02 (j^Aajl Cjj^oLiAI (JaC. <ja 0ill 

# ^A_i^jJa AilAa^ g. j)x^all * 

< dj\ijjiKJoU JjiLaiA * 

. ADP + Pi * 

+ .02 (j^Vlajl jIjaIaV AajjA jfl*j C02 * 



















































































I (ATP A-X ^jjXl V 

^£|jj AXjjJall Aujj£jXI aXXjXI y diXjjjSlVI 3^ A-^X^aA - 

*LXI SajoiS! y a^XIXI lXjj^X y CjUjjjjJI 

Xj 3 Xjlia 4 X 2 yf* ^aX ^Illl CjUjJj^)X! AalXaVlj 

3 H + JjSjj) 6juUIj lXjjXIII <jaa ciiUjjjjJ! Ja^jj 3 

(j-o jj£I 

jjX 3 ' H + ja ^y y <j 3 - 

Aj.y^a AjuAaI! AjjfXl jjc. JA^3 L&Vl SjjXaJI 31 jj^J-^ ^ic-Vl 

^IjixUj ATP 3' ADP * j^3 ? j% c$3 y^ 3' 

.AXji>>X1 SjLuXIj AjIaxJI aXb ^-ojXj Px 


ADP - Pi 


-> ATP 


• ATP XI \}^y -Xjjjui - 

cXjjaJ £y ciAjjjjjXI y^y 3 c33 - 

.SjjXXI y* y&y j-&l .iaj£!XXI cXjj^j Xiia. SjjXaJlj 

.(ATP Synthase) axXXI <aj^' <x2L *j *j*j- 

.Pi j ADP yy - 



pH ^Luj (j) Xua. CjUjjjjJI y&y y* jj*j (PH) ^3 - 

jj£jj X j LX£ Aji jl (Jl XjU jJjjXl JJ^3 XmSc. L-LuoXX 

jXnjXIJ PfJ XI <Laja ClliJai^jl p[ + 

;<jj^jJajx>j^ll Ala.jXl ^ul jj S 

.02 LpXxlj *XXI SAu£l _ 
.NADPH.H + 3XX j NADP + Ja^> J 1 - 
.ATP yj ADP s- 

(_gjluix> (3^ Jg Al ^Xl A-ia.jljAx3' y> I j-la.U ^JaXa.AJ.1 ( auajj * 

- 199cK> aXjj - ;AXjjJaJj>u£ll aI^j^II <j!XX ^Jj£!Xilll 



;<Xj jjJajj^j*Xl Ak.jXl Xl/Ic-IX (JjuoLuX 

;aXjjjXI a-ijj£jXI UoXXI y xtjjjjfXVI JUXl - 

PSIIj PSI jUlXiXI Sajo^I Xj jjJall ^y^-j ^y - 

^AiUallj (JAA^ UAA^JJ^^ Lag.V* cJ^ J^P"AJ 


AiU 


2P6S0 

2P?oo 13 


2P+680 

► 2P 4 700 


-► 2P" r 6S0 ~r 2e 
-+ 2P f 700 + 2e 


^cjjJ c-LX! SAjuo£I X^A PSII ^Au£I - 

'^A » X uX (P + 68 o) ^>XI PSII JjjillJ jka O 2 

.ajj^!>Lu3I y <y^ A-X^aVi axIL^. 


► 1/202+ 2H + -t@ 

2P + 6bo +(2jT) — -» 2Pgs& 

djljjjj£JVI cJ^ljj ^ic. (JiXj PSII ^^1 CjUjjj^JVI - 
aXU. ^jlxiX (P + 7 oo) -^>21 PSI (T 1 .T 2 .T 3 ) 

A lal ■*'< lutjj ■ ^Vl 


2Peso ^ ^ ¥ 2P*6bo -> 2P + 6so +(2e) 

T 3 .T 2 .T 1 JstjiH jjc T 
2P + 700 +(2e^) — -» 2P7oo 

diljjI _^jc. (Jalii PSI lAJaij Cliljjjj^lVt - 
NADP+ 1 jyvi.^ 110 - jyy-no-ii (TT.T 2 ') 


.s'jJbJI t> 2H + NADPH.H + J' jt ^ 


2 P?0'3 ° ^ ^ 2P*?oo- ► 2P + 7oo +{2e) 

TYTTJMljjc 1 

NADP + ~('2e> 2H + . » NADPH.H 4 


;aXj^XI a^ijj^jXI AXuaLXI c_)Ujjj£jyi JliXl <Xi - 

j ixlilj aXjj^XI A-m£jXI aIuoLXI y cxUjjjSJVI Jilli ■ 
(J^X X- 0 ^L^^I/Sajoi^i {jy& ^y ^lalx^ 
c y^AjX jlXa ^1 IXa (5^jaj ji JaU ^1 

. jjj^lVI AiUX 

0i^XI ^1 ^1 aX^jjXI AiUXI PSI j PSII Ja^a ■ 

^ajujj L<x-q I X (J£J ^L^^I/SAjoiii (jXliXjlj 

^jaj PSI + j PSII + J' W^^'j ^Xjj^ll 

.S^jaLXI ciiUj^)jXVI cJ^I £y Lo^-Lq <J£J ^L^^)I/SAui£I 

cijli ^LXI AX^a. aXUj^)j£JI AjaiiyXI PSII + 1 \j*^■ 

.I^jA^I Juu 

yy PSII l>° Aua^yXl PSD .\)».*ujjj ■ 


.£&.y dy£ (jxixx y T 3 .T 2 .T 1 JSI^XI 
y T 2 .T 1 yc- l&Xj PSI y cjUjjj^JVI ■ 
.NADP + ^j^=» y J y^^X ^is j* jyZ ^1 ^i\u 
;aXjjJXI A-m^jXI aXXjXI cxUjjj^JVI JUXl aXI - 

.1 880 ° (TO) 

i^X.- 

^Lj IaIij fj + XjUjjj^)XIj 0 XjUjjj^JVI cJX Ti (3X13 (j^A - 

^JaSa (XjUjjXSJVI (jSlS 31^1 


AXjJo-q JJ^J (XjUVI ( 3^ T2 3X11 ^ajX - 

jjll ajXll ,jA Ti jjc. h + 

^.UjI c1iUjjj£JVI (j -0 3^^ AiXXI ^IaVujjIj ^jj£!XXI 


.313 II Lg-lXXl 



BAC2016 



.AjjA^A+jL+J^Aslb ^Jl A+Syd! <jLUI 3 y~ x^/2T .*^i 2jlp~jJI 
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j Ajj ij^ua ijjaaSJ) J-at£2) 


^jj AjuL^all jjJall l_u£jj 3 I <jLoC- CAjAa. c-UjI - 

A-iJjjJaj aJ^^aJI diilc-lij q±i Aa^o^a JaI^jIIj 

;</* n*\ Ajj-i^jxg^I aI^jaII dj^ylc-lijj 

u»^> NADPH.H + j ATP j* ^ <^j*H * 

t 4jj-i^.jAj^>ll 41 ^.^)a 3! CAjAa. <^ja jljm.j 

ADP+Pi A-2jVl aIjaJI (aja^j) j3jj ;Ajjj^ aJ^.ja 3I * 
.A-iJjjJajxG^l a1^.^)a3! Jaj^juj <ja (jl^ilxJ ^jlMlI NADP + J 

2)1ja 3I £*llj| ^JJ c _g£J <JaI£ja <J£jAj Lxa ^jHL^.ja1I L :> l.K’i j * 
# AAaI£ AjjI jA jiLla A-Jjp^* ti 

Ajj jjJa jaj^'1 ^jj’iW^aII ^jjj 32-^21 ^cjJajJ ( ajua^) ~ 

.196 lh 3 (5) ;<jj^j^31j 


4 ^ ^ .a aA^^aII 


1211,0 + 12NADP+18ADP + 18Pi —r—► 60 2 + 12NADPHMT +18ATP: 


(tMi 

6C0 2 +12NADPH\IT+18ATP - + +12NADP+18ADP+18Pi : >*** 



Ajjj^A i^j^At lj^IpUj 

AjjjJaC. CIAjj^-^ ^tljlj C02 <>** d/d J ^ajuiJj Sj *m^21 ^ 

:CQ2 Jlc. dnin S 
:,^ :C02 j^ 0 *^ -^jj 2 

.C02 j5j5 * 

AjjjjJajjx>j^\l a!^)a 3! ^jljJ * 

.C02 <■**d/d jI^aHa^ -Ja^os * 

:C02 jlg> (pi?*j]) jjjj 

jA&O^ (5C) ujjj^' a.uAa^ ajjC02 21 ciiji ■ 
g 2 ^j ja ^ 0 jjJ (Rudip) ^Uj 

.(APG) ^(j^aA^. ja (3C) ujl£ 2 
djlijujjill ^jUj ^32 3^^jj C02 21 0 aj> ^jj _ 

.(Rubisco) 

(3C) UJl£ 2 cs^ APG *( 2 j ■ 

.ADP c^' ATP <a 2>2 (ADPG) j* q 22 j 

l_j£^)a ADPG 2 S^Luis aJI jjj ^La.^)l ^IL ■ 

Sajoi^I ^a (PGal) AjA ^a ^3C^ 

.NADP + J\ NADPH.H + 
j^Vl <^J^2Ij caLjUI l_±£jj ^ PGal c> <*- J>^ ^ a^I^j ■ 
.ADP cs^ ATP aa^I aJ!>U. ^Lj RuDP Ja*!^ 

(^1]^] Ajala. AjoiLoj (J^jA ^3 A-j^ja-j^j^ll a1^.^)a 3I ^aJJ ■ 

\ g c^2l ^aiL*Jl ^Jl AjujA (^j2£ A,q\^ ^ajaj 
. 195 (4) AljJjll I(j2£ Aik. (J^.1 JA - 

:RuDP j APG u^? Ai^l- 

Ia^I^jaJjojI c. ^ ^ Wn A q\^k ^jAjJa W !>>>> 1 tjlj o^y^i uj 

APG c^) RuDP «■ C02 ja>i 

“Ua. jaII JIa*IujL RuDP APGj C02 - 1 ] 

A t l a J^l | 

As^^xji ^ C 02 is^ Aj^^ 2 ^ AjlaJl ^3 * 

# Ia^-Lq (J£i L_u£^)l]l <C.^)jua] Aj^Luoa 

RuDP jj 2 ja^j C02 ^ * 

cA3jj c jn*ii APG j^al^Alj cA-iiijj jI^aILoj!j A-Lj^j 

^aJjj^A j!^)a 1 uj!j <jj£jj 

RuDP 2 jA^J *^Ja3! L-jll Lj C02 g 2 * 

C J t U*lJ APG ^2ijjlj ^A-Lj^J jI^AJjujIj A-ll£jJ cJ^jJ C JUtlJ 

# A-ii£^)j jl jaIujIj aJjj^A jj 

. 194 (3) ^j^t :RuDPj APG ^^2> - 

- AJii^. CAilc^lij (3^-1 ja jJJJ - 



Sj±^ :J kJj! BAC2016 3 M^XsLJ^lL JljJ tt JUSlUIJn^C>IJf.-01 SJl>-J 




















































































- (*Lj^ 2 . 1 \ 43 Hal \ Jj^- OlJT UL?^. - 



(^Jj mQ^ Ut Oj-t 


■ 6kJj\ 


BAC 2016 


. *u* l^iJLeJf'&ll? (J! is^hl! jjUJI c*Uf:Q1 sj^jJI 




































































































































- oLlJJ 5 


it?: 




Jijl IS! 3 


dLjjj ATPc^) ckp^ :02 Sja j2 aJjxaSi Il^a n 


((jdajjjS aIIa lj^Uj) cU3jjJl Ja,^ ^KVi J^tj^ 

A q\^ \ A \ ^ \ L ^-N d i ^I^^aII 

j!)lk ^VWj (_£ jAj JjliAll AajuLujVI SaIaII ^jJjuoa Jc- ^JJ ■ 
J ^ 3 ^) l 3 ^,^ Jj4 Jl cilia^jJI Jjrd 

(J>*A^k ^JA (JajuKjJ^)^ &AjuK| (Jc.l£l3l lAA J^U. ^aJJ ■ 

SAxKVI C’n^ ^(AjAjuKU JjuKjj J JUj) ciliajjJI 

0^.jjjSII ‘NADH.H+ Jl NAD+ ^J> J^l Jt 

.C02 ^ J Aic. 

AsU^ AA^3Ul a1^.^}a 1] A-j^JjJaaA ojjln'N (Jcrliill lAA ^jjnsn ■ 

'(^yxnj£ A! 1 ^ £a SaIc. ^^jAj cil]l] ((jjdJLl^)^ 
;Aj^)JjJard3l a!^.^)a]| aJaIxa - 
;aJaLla]| aIaj ciLaj jjj ^j>>a^ 2 ^Uli Sa ^.1 j 3 j^^U. *Uj 3 ^ - 


ICHa-CO-COOH + ICoA-SH - 2NAD + 
lil^JJ jUi 1 JSIja 


* 2 CH 3 -CO-S-C 0 A + 2NADH.H + + 2C02 

i pu.jj^l jaijj jJ 


Ajil^ d3lc.Uli V 

(I) Jl^>* Jludl (JdAj AJjujLujVI SaIa3I ^jJjuoa Jc. ^JJ - 

A qN ^c-Aj Ajj^jaK g^)jA l£U> cilli j d3lc-lilill {ja aJjaIuj ^a 

dAc^U) dlU-J^I ^JA Ac, JA^k A (JdAjJ cillij (JAJL1^)£ 

.(Jalia 3 ^jjaJI ClAc-jU jl jJ JllJ 3 ^jjaJI 
;<Jj UK AiKJl gAA (J^.I^)a ^aI (Jjajj 
3jj J2I JjaLuoa ^a I ^ 3^1 J! j* (JjILujVI clliiij -1- 

j J'>* JJ^J ( 6 C) JJ JJ (4C) 

l-K^)a gdul ( 6 C) AjAjuKIj Jlili -2- 

.CO 2 c>J NADH.H + Jl NAD + g>jl £* (5C) 
L_i£^)A 2 %! (5C) AjAjoiSb ^32 (Jc.lili -3- 

.CO 2 c>J NADH.H + Jl NAD + ^jl ^ (4C) 
.(ADP & J^) ATP J -4- 
jl ^ (4C) (* 6 Ajo£^ ^ 3 ^ Jl^j -5- 

.FADH 2 J'FAD 
.(4C) ^>^1 c_i^^)A ^cij (4C) aaIa! (Jc-lij -fo- 
^U.jl ^a (4C) (sa^I) ^ 3 ^ (Jcriij _ 7 - 

J JijVl (4C) ^j^l NADH.H + Jl NAD 7 

J ^j 3 jVI Jl^ (J^^VI Ciuli ^All j AilaJl 
,214c>a f 2 ^) ii ^j- j ^l <al^. cii]^lc»laj ~ 

;^jjgJLi^)^ AaI^. ^cjIH - 

.3NADH.H+ * .FADH2 * .ATP* .2C02 * 
ciLaj^j>aA^k 2 ^^1 j 3 <3^ - 

■ 32 ja^j JUIUj I ^Vl (3^1^° lS^jujI 2 ^- 1 aj 

<51^. aJjUla - 

2 CH3-C O-S-COA + 6NAD + +2F.4D + 2.4BP + 2Fi —» 
4CO; + 6NADH.H" + 2FADH; + 2ATP + COA-SH 

^jA la^llajl ^jjdJLi^)S 4qUJ (Jl^llU A_i3jVI <Sjj^ar3l 

; 3 j^Jt 2 l 3 ^ fiA^lj A3i3^ 


€02 


FADH2 


XADPH.H+ 


10 


AIT 


41xjA\ 


jjUI JlaAjl 
JA^ 1 c> 


J ' ^i ■ .^■v“l l j 3 . ^ 
Adijjjj jjioi 2 s> 


1 pjjj' (jS'jA 2 uh* 


.i il 


CjLluuL^L u£Aj 

^I^aII ^aAA l^ja ^kJJ 6^)AUa 4 _AaC. ■ 

JUaAII AiUall Jj^lS 02 J UK Aj^jJaxll 

^ATP) JUwCijuo^U A-Lla <aUa Jl Aj^jJa*JI S^IaII ^a aIaI^II 

t ^ jAj j£ j n a 11 U jLa J jNII L_LjUa^ c— a ^a ^A^lLuii 
; JU1I JajjjiJl jaJj c_L2kJ ; Jaj^>Cu ■ 
^Ajjuoiij CjIaj^I - ,(3JjK.) AjjjAoC. d^Ia - # 02 jj>»^VI - 

^aaj C02 ^ J^j 02 (J-^U^aI ; J l£Ujj ;1a jaLSAa ■ 

ATP lKCu ^Jc* Ailla tAjjjCaxll d^Ia]| 

* ^jjoicilill JIa^VI aJcIxa ■ 


QHi^Oe + 60 e + 6H = 0-► 6CO: + 12H;0 + Uli 


A \ \ AC. 

;(£jAjj^jIiaII ACd 


S 

qa 3 cJl^Ju 4Jal^A JjUalA jjJaJJ J£juj cCjU AjjJaC. ■ 
^LuoiJ! 3 ^ ^1J I Ag iij ^ 1 ^, 1 ^ dj^^-lUc. 

Uj^kjj tcJljc-VI ^-AxCi 3 ^.Ia 1I Jl (ciiUl.ciAl) cCjUUUI JlIaII 
^^Jl^ (£j) a_ijujLujVI ScIa]! ^ajoij (JjLuu J^IaII ^LulaJI 
.Ajjlkjl c** )\ u t i^k cC!iIaj 3 j^j cADN J^ c^jUci 

Jl AajujIa JV Aj^ 4 ^ (_^jAj jljl 3 llCi ■ 

.(J^-I^lj C5^J^^I) ul^^*^l fi CA^J ;3i^l2«Jl (Jll ^1 Jl * 
. iS JAjJ j\) a \\ JklAll e-LuliJl Ia^a^j ;Sj il^kll * 

. 2080 ^ (3) <ijjJ ^_gJAjJjJI Jj - 

; (_$ jAj J jij a \ \ (j jaj^H c_u£3^I ^ 

Aj (_£jAiJ jIiaII CIjUJaI JUaJI (JUaall (j^ ■ 

;ui^ LjUaj c3!^lkl Jc. 3 Ja l^-lij JUaJI l-iKjjII J 

3^2 c^auuiAj djliijj^)j 3 ^ (J^l^l ^Ui*JI * 

CIAC. 3 U) (JlLCili CaUjjj^)jJI 3 * AjLflli^)A AjjuC aJ ^J^IaII s-LliJl 
ciil J tdiUjiij^jJI c^U^a 4CaUj3&3VI cJ^ J 

J!1ajj C *\\ \f\ j^)2l 3 ° jl AjljC aJ ^.^.jldJl ^UiiJl Iajjj (AjljAa 

>( j^U^VI J aJ^-juoj c** )\ 33 JI jj^y^ ^l^^ J 

e( ^-^.jldJl ^UiiJl 3 ° JaLuij JklAll ^UliJl 3 I lAA j 

CI 1 IC. 3 U (J^ ajjojLujVI 3a1a]3 ^J^IaII ^-LuiiJI * 

UK c^AjuKVI cij^lij ^ ^)jA UJ 3 I JA;! Iaa 'I 

JjuKjj Jllj jjaJI CI 1 IC. 3 U 3 -<i AjjujUjoVI SaUJI 3 

Ajc-^j ^ c_fl!yUkl cilliA AAaj t^J^-lAll ^.UiaJl ^a SA^^JI ^yc. 

.U^_ 1 A J J Uja^j j]| d)^U.lilll 

( 5 + 4 ) AaCij3l ic^jAjJjlJI jj^aUxJ JUaj^II c.jj^jj 1 I - 

.208.209o^ 

^>u4t Jla^t 

3^ A-ludluJ d iK 1 ll J \ A tIA U fll A1^.^)A ■ 

jaa^ 3 a 3 ^ 33 ^- Jl ( 6 C) 3 JjUJI ^aa l^a ^kili dj^UAll 
<d) Ja 3 ^ AiAaCLuoAll aAUJl jlixl J (3C) 4)2JJ^I 
/fi^)dUA 3 j^^*JI JUmCLujI \ g Kaj V (J^l (^^ajj£jpja\I 
.2ATPj2NADH.H+^ld.^l^JJj^^ ■ 

02 ^ Aj J jij a 11 ^ cilia jjJI ^loA^k aAA ^)a 1 Loij ■ 

# (^}Adj) 02 J-JC> aJU. J JjJI J AaAA ^all Udij t(^jaiili) 

\i£ Jjuill Jrdll aJaIxa - 

CVHnOs + 2NAD + + 2ADP + 2Pi ^ 20*03 + 2ATP + 2NADH.H 4 


.2120^ (4) 4l4j \c? J^UI cJUall JJ 






















































































I - lljc. CjUjUII jj| JaxJ IgJ UJj ‘Ljjda- Sj&Ua - 

LiJ ja. 4jjjAa*Jl S^Lall ^aJJ Cilia. -iajujj^ jj'N 

aCja.jj<i]| 4xal£Jl <jjLixu£JI <SUall ja. JjjaC tillc jc. ^jluj 
A^i LC l \ A q a ^ ilni^> \ ^ >\f*i t ^ -n. /\\ i A A ^1 \-%\ \ t ^ 

; 1 ^aAI ^Ijll SCc. 4ij jla.wi^Vl Cjaj ^3 1 ^-ilc. (jj^aaJJ ^lill 

/ajAj&aJl 4_j ^aji ;^Jja^ j-aaj * 
Ag 7 J ^aLall -lie. dL>LjaxJl ^jiuo-a ^Jc. ^vWj J-<^4 * 

.dj^LCaxll <SUa3l J-a AiSLjaJ 4_l jj3jJ (Jal (j-a ^U^iC. 

j^Vill (jaJj^ 

;c5 jLJl Jl^ll - 
;4ic. 0il}j (Jjaillll ^3 jfLuJl (JLaoll AJjLo* (jjSj 

# lill3 JJljJl (J>>X>«S 2 * 

. 2ATP * 
.2NADH.H + * 

;<Jja£ ^gJl l*1i3jj-ijl 31 (JjaA - 

AiA aSIiIlujI ^1 tiliSjjxJI j>>.c^ (JjaJ n^k ^alij - 

.C02 £ J <aa 'jjj 

gAu£I <aal jjj ( Jjjlll) <Jja£ ^1 AjA-lItliuil (JjaJ - 

.NAD + J\ NADH.H+ 

.2250^ ;<^Jjai 21 jx >vil l - 


Glucose - 2 ADP + 2Fi 


2 Ethanol + 2ATP+ 2CO; 


; j^aollj jjaiiill j!>La. jia. jjAi^JI (JSI ja AiAj 4_iii£ V^ 

; j^aAll - 

<J^La. <c.La.jl fj <jc3l NAD + jVI c3^j*JI ajaJ - 
(JjjaA (J^La. c>NADH.H + fiAuiSL (jjfLuJl (JiaAll AiLx. 

.02 cja.j c . V ^ <Jja£ -iiA-ilUluji 

; jjdiliH- 

l^xLajl FADj NAD + V^j^V' ^}^j- 

ClljAa. Ale. ^jjdJUj^ <Sia.j AljJjJaalJl 4la.j^Jlj (JjSjuJI (Jiaoll 
# (32^3^_5 c_illajjj ^ jAj j£jjxoll 4 _jAo£L11I SjSjuo^II 

j 4JjLLi 


jAalS^ A u * | Jj. | LLi 




CjAluI^ 


J 4ASj^ 0 ^“ 2 yll Jjali : j-JiaAi Ala>* . 


^ uiiAa fte* - 

i-iwia iiijJa Jj.juAt- SjLa ^Ii Jjaljj 
.( ^ Jdria ij^ai) j^ajll 

. O 2 £j* " 

.^Ljjuajdl SJLdj jJ.Ja alt - 
Sjjla. CO 2 - 

.Alal£ *l\h ^jaj uAja (.Jja£) 
2ATP ifllill i> ALJS Aii£. £UjI - 

.(^Uili j^) 


jjUjSjAjJI ^ 4A?JrJ cip j ■ 

sJLwA'ifl 'UUVi'J pkAj.j) 
.^AjIwALiI ijiw4il! + jjr uj ji ^Alaj 

■ Oz 4^ Jl ^ - 
- j L.jAaj'l ii Jlili Jl ^ - 
(H 2 O.CO 2 ) - 

J_LalAjl aI'AJI •ja Ajjla 
3SATP AiUaU i> 4isS £^31 - 
.(JUUaii J£ jJLjai) 


.Sjija JiA Jt JAL s^ja^l AlUaJl Ja ^Ja <Ji.jJt.Uijl y*, 


l^J^La. jAlj^jiLoll ^la.U! £.lo!lxJ! jIloia ( ^Jx> ^aJJ ■ 

^Aj ^4 jl^.Jj<JI 4xqj jlVl Ajliilj^Jl^ 4_x_a.jj<J! Jsljj]! SAua^l 

‘ATP ADP Sji-i 4 , tFADH 2 j NADH.H + 

# 4_jAuo£L 11I Sjijuiill Cliixujj villil 
;AjAuo£L 11I SjLaiill 4_J| 
;4jt-a.jj<Jl 4_ixsJ jlVI AjlaSljjall fiAua^l - 

(jjfLuJl Jlallll J-g A-aJUll 5j«-a.j-<Jl 4 _loj jlVl CltUalj-<JI (jjlaJ - 

<SLia3l AJlc. CjU jj^ll 4^1a. dj^lc-lajj 

^La-jl/SAuj^! 

Y[ + CjUjJJJJJ e LT^S JaII fiAA oAojSI - 


NADH.H ^ NAD" + 2H* + 2e 


FADH 2 -> FAD + 2H +2e 


fiJjajx Jaljjll J-G <LuaLuj jje. Jiilj <^jU]| CjUjjj^IVI - 

An MW a±AJ\ (T5.T4.T3.T2.T1) 

J* U_A L^' ( J^ALIa (j_A L>° e uj^jj 

Jajjjj 0 2 J^J cJA ULa l' dlU jjj£]VI - 

• H 2 0 d^>a 1 > 


O: +4e + 4H + ^ 2H:0 


:ATP ADP o_ 

(j* ^JSUa jjjaj ^jj A juiSnti 4_uiluJ! J dllijjjSlVl (Jliul eUiil - 


\ <5Ua 


(j-o fj + ^cjJa 1 ^- 1 a ^ ja. ^aAaJLoiJj t<SilL<Jl CllLljjJ^lVI fiAA 
jiaxJ J4C. ^JlxS jjjUiiJl jx ^Ijill ^Jl <JjuoLujVI oaL<JI 

Jja.j] Ijjalj (T5.T3.T1) AljLajJa^ JjA 1 > lx Vi Jsljill 

^jLa. ^jaJ fj + jli ^^-ajl-aJl ^Lulxll CjUjjjJ! AjI jj3 

gjj^aJ Alia- fj + <jj 3 AjlAa .1 ^Jl I^A C(jjAj jIiaII 

# 4-jdLuoVl ^3 jia^aA^j ^ jLaJl ^3 Utijj-c 
4 xAjoII AjIjSJI J4C. A-LujLujVI ^Jl ^jLaJl J-a fj + 3 jxj - 

jllLuo ATP jj| <J^ jAi (^3j 

.ATP sAADP ». 

. 2160 ^ ( 4 ) ;<j.'>in4'ill a_j4insll J-J' - 

S^Luiall - 

.3ATP sA'j 3 ^ NADH.H + *auSl - 

.2ATP 4-je- 2 % FADH 2 - 

10NADH.H + + 2FADH; + 6G ; + 34 ATP + 34 Pi 
-* 12H;0 4 34 ATP 4 10NAD+ 4 2 FAD 

(Ja A^jlj]l (ATP) 42La^VI AjjsUall uj' ■'<•>■ 


FADH2 

NADH.H- 

ATP 


0 

2 

2 

jjSJI JiiSlt 

0 

2 

0 

Aia.Ji 

2 

6 

2 

ijHiijS 4iia 

FADH2 2 iJ«si 

NADH.H + 10ii-si 

0 

hl^m i 

4 

30 

4 

ATP ilfr ^Uiuaa 

3SATP 

JUaVl 


224l>a a^AlJa UliA./' 


j 2 y o*>- :jlx. 


j kJn 


BAC2016 


ATPJl ajM[ iJL^Jl tilLl! Ji^ ^Uf :02 sj^J 
































































































- ATP 4^oL^-S3l 43 Hall (Jj^- OUT ‘^bap 4»X^a^ Ollai^ - 





J=^ --=L 

7 _ 

^j//^ Sj-4-?~ /jL^y/ BAC 2016 

3 

^4 7PJ/ ^ itiM Jk*e CjUJ :02 Sj^J 

































































































































































































c -^ 

'AjjliJl *Lid)jjj£ La (JjIula 4SlJall Jjjaj ;Q3 SJajM AjSjjloJI A L^a tl 


- (^jg^uU 4ji jSliall oV jg^sil iJtlca£ ^3^ - 



C 




0U 


■ :J kJH 


BAC2016 


• hjkLl 4*X*Jj to •03 SJl^jJ! 




































































